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INTRODUCING THE CONTRIBUTORS 





When Science and Religion Meet is a 
noted scientist’s answer to the most impor- 
tant and crucial problem that has ever 
faced mankind. Has mankind the intelli- 
gence and goodwill to solve the problems 
confronting him at the opening of a new 
the Atomic Age? Dr. Kirtley F. 
Mather, Professor of Geology at Harvard 
University and one of 


era 





America’s most 
noted geologists, has given much thought 
to the problems of religion and science. He 
is author of numerous technical papers and 
books in geology as well as author of the 
more popular books, Old Mother Earth, 
Sons of the Earth, and Enough and to 
Spare. He is chairman of the Education 
Committee of the Scientific Book Club, a 
member of the Executive Committee of the 
American Association for the Advancement 
of Science, and Book Review Editor for the 
magazine American Scientist. 


Few problems relating to the methods of 
teaching science have evoked more discus 
sion or have been the basis of so much 
classroom experimentation as have the 
related problems of individual pupil labora 
tory work and demonstration experiments. 
This was especially true of the decade 


1920. Dr. Harry A. 
Cunningham presents an excellent analysis 


beginning about 


of the research work that has been done in 
this field. 
Head of the Department of Biology at Kent 
State University, Kent, Ohio. He is the 
author of and 


books. 
The other contributors have recently had 


He is Professor of Biology and 


numerous articles several 


articles in ScIENCE EDUCATION and were 
introduced at that time: Dr. Smith, Feb- 
ruary, 1946; Lt. Keeslar, December, 1945 ; 
and Dr. Pruitt, February, 1946. 








physical environment. 


There are 3. books: 


ments. questions, and projects. 


vew vot 1 GINN and Company soice 17 


Chicago 16 Atlanta 3 Columbus 16 Dallas ! 





Build student interest in 
General Science with this 
up-to-date series! 


Adventuring in Science, New Edition 
POWERS — NEUNER— BRUNER — BRADLEY 


For grades 7-9 a unified program built on the concept that living 
things, including man, are dependent on each other and on their 
Shows how man uses and controls his environ- 
ment—how environments are the expression of continuous change. New 
material on meteorology, saving by increased production, plastics, etc. 
Exploring Our 
Changes, New Ed.; and Using Our World, New Ed. 


World, Ed.; Our World 


Fascinating experi- 


New 


San Francisco 5 Toronto 5 








Patronise our advertisers. 


Tell them that you saw their advertisement in Science EpucaTIoN 

















SCIENCE EDUCATION 





VOLUME 30 


MARCH, 1946 


NUMBER 2 


WHEN SCIENCE AND RELIGION MEET * 


KirTLEY F. MATHER 


Harvard University 


O* July 16, 1945, civilization crossed 
the threshold into the age of atomic 
energy. 
time. They, of course, were the scientists, 


Very few persons knew it at the 


technicians, and Army engineers, who 
were observing the first test of the first 
full-scale atomic bomb in the Alamagorda 
Bombing Range near Los Alamos, New 
Mexico. Within a few weeks, however, 
all the world knew about this spectacular 
event. By that time, Hiroshima and 
Nagasaki had been practically annihilated 
and Japan had hurriedly surrendered to 
the victorious Allies. 

Since then, most of us have been 
pondering very carefully the meaning of 
this tremendous event. It is, obviously, an 
ultimate in the annals of science as a 
demonstration of the validity of the scien- 
tific method, and of the results of appli- 
cation of pure theory to practical affairs. 
More than this, it is the ultimate in tie 
organization of large numbers of indi- 
viduals, the most splendid example of co- 
operation among men that has ever been 
given to us. All these are involved in the 
Manhattan Project and the achievement 
of its objective—the manufacture of the 
most terrible and most terrifying military 
weapon known to man. But beyond these 
thoughts we have been wondering what it 
means in our own lives, in the lives of 


*An address delivered at a convocation at 
the University of Illinois on January 22, 1946, 
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those who are to come after us—what it 
means in the life of our nation. 

One idea is now absolutely clear. From 
the welter of comments and orations, of 
statements by politicians and announce- 
ments from _ scientific sources, there 
emerges at least one fundamental prin- 
ciple: This new weapon is of such a 
nature that there is nothing that we can 
do to prevent any one of a dozen other 
nations, if they set their scientists and 
engineers to the task, from being able, 
within a very few years—3, 4, or 5 years— 
to do to us what we have demonstrated we 
can do to them. 

If that is a correct conclusion—and I, 
for one, believe it to be true—then we have 
a new comprehension of the meaning of 
interdependence in our one world. 

We had been thinking and talking about 
interdependence in terms of our ability to 
import tin from Malaya, rubber from. the 
Netherlands East 
Brazil, or nickel from Canada. 


coffee from 
We had 


been talking and thinking about inter- 


Indies, 


dependence in terms of our ability to ex- 
port and sell our sewing machines and 
vacuum cleaners, our radios and auto- 
mobiles, our voice amplifying systems and 
our zippers to the citizens of Bolivia or 
Belgium, Turkestan or Indo-China. Now 
comes a new comprehension of what inter- 
dependence in the modern world really 
means. 
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If it be true that there is no adequate 
military defense against atomic weapons 
and that there is no means whereby we 
can prevent other nations from gaining the 
ability to manufacture them, then it fol- 
lows that our security, our prosperity, in- 
deed, our very existence, depend just as 
much upon the intelligence and good will 
of the governments and peoples of foreign 
nations as they do upon our own wisdom 
and good intentions. 

That is a sobering thought, especially 
to those of us who know how slowly the 
forces of education and religion have made 
progress in the last two thousand years. 
It is a sobering thought, especially to those 
of us who are realistic in our outlook upon 
life as well as idealistic in our painting of 
goals and descriptions of objectives. We 
know how many there are in the world 
who have warped intelligence and are pos- 
sessed or motivated by evil intent. And 
sO we are very much worried, and well 
may we be worried. 


I hasten, however, to tell you that there 
are methods whereby the use of atomic 


weapons may be controlled. Those meth- 


ods involve international cooperation. 
They cannot be operated by any one 
nation. But the distribution of uranium 


throughout the crust of the earth, and the 
nature of the processes involved in manu- 
facturing weapons powered by the energy 
released on nuclear fission, are such that 
it is perfectly practical for an international 
organization to make absolutely certain 
that no atomic bombs can ever be manu- 
factured anywhere in the world in secret. 
There is a method of control. That, of 
course, is something that must be put into 
immediate operation. 

At the same time, we must keep in mind 
the long range objectives: increase intelli- 
gence and improve the dynamic of good 
Intelli- 
gence and good will! these and these alone 
will in the long run save mankind from 
self-destruction. 


will throughout the entire world. 
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Anyone who comprehends something of 
the nature of energy derived from nuclear 
fission, who knows even a little about the 
possibilities of jet propulsion and rocket 
bombs, who is aware of the transformation 
in methods of transportation and com- 
munication that has been perfected in 
World War IIl—any such person, if he 
“thinks without confusion clearly,’ must 
come to a new appreciation of the truth of 
an ancient scriptural statement: Not by 
might, nor by power, but by My Spirit, 
saith the Lord of hosts. Intelligence and 
good will—these and these alone represent 
the spirit of the Lord of hosts, and give 
some hope of future security and comfort, 
and, presumably, happiness for mankind. 

Intelligence—why, that’s the very heart 
of science. Good will—that’s the very 
essence of religion. And if, quite naturally, 
we join together by the word “ and” those 
two words “intelligence” and “ good 
will” we are unconsciously announcing 
that science and religion have met. 

The meeting is not new. Neither is the 
atomic bomb new. All through the ages 
since men first began to think, individuals 
here and there have discovered ways and 
means of increasing their efficiency. New 
methods of providing energy with which 
to do the work of the world have followed 
each other in regular sequence. Atomic 
energy is simply the natural projection of 
the past into the present. 

As of old, the burning question of our 
day is: ‘“‘ What will mankind do with the 
new power that science is placing in the 
men?’ 


Scientists have started 
something that they can’t finish as they 
succeeded in their research and their en- 
Manhattan 


hands of 


gineering tactics under the 
Project, but they have done so repeatedly 
in ages past. The something which they 
can’t finish is in the area of human rela- 
tionships, the area in which the voice of 
religion frequently asserts itself, and often 
should be heard. 


What wil! we do with the new power? 
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It is an age-old question. Always through- 
out history there have been some who 
said: “ It will be right to do this with the 
new power ; it would be wrong to do that.” 
Even so today. So far as science is con- 
cerned—strictly speaking—it would be 
perfectly feasible for a few individuals to 
use this new power, just as in the past a 
few individuals have attempted to use the 
power that in their day was new, for their 
own selfish purposes, beating down other 
men, using other human beings as tools, 
or pawns, to contribute to their own self- 
centered desires. Or, from the point of 
view of science, it would be just as feasible 
for all men to profit by the application of 
this new power, using it for the welfare 
of every individual. The materials are the 
same, the methods are the same, the ob- 
jectives are very different. 

Intelligence is really not enough. Most 
of you probably have leaped instantly to 
your decision and have said it would be 
far better to use power for the welfare of 
everybody than to concentrate its bene- 
ficial results in the hands of just a few at 
the expense of the many. But you made 
that decision because, whether you knew 
it or not, you were listening to the voice 
of religion. So far as pure intelligence is 
concerned, there is no truly rational, ab- 
solutely reliable decision that can be made. 
It is only when you consider the rights and 
the desires of other folks than yourselves, 
it is only when you appreciate the fact that 
you are but one member of a great world- 
wide family, it is only when you expand 
the horizon of your sympathetic consider- 
ation for other people until it embraces all 
mankind that you have a basis for what 
I agree with you is the right decision. 

Decisions of that sort, selection of what 
is right from what is wrong, these have 
been made from time immemorial. Science 
asks the questions, “ How many?” “ How 


heavy?” ‘“ How swift in motion?” Re- 
ligion asks the questions, ““ How good?” 


“How lovely?” ‘“ How worthy of our 
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loyal devotion?’ Between these two cate- 
gories of questions there is a very impor- 
tant distinction, and now at last we bring 
them together 
telligence and good will. 





science and religion, in- 


I say this is not a new junction nor a 
new problem. It is—nobody knows how 
old. Go way back into the Book of 
Genesis and you find that that same prob- 
lem was being faced in the centuries far 
before ‘the dawn of the Christian era. 
Recall the second of the two creation 
stories in the Book of Genesis—the one in 
which there is the reference to the Garden 
and the Tree of Knowledge of Good and 
Evil, and the Tree of Life. 

Obviously, that is an allegory. There 
is not and never could be any such reality 
in the physical world as a “ Tree of 
Knowledge of Good and Evil.” It’s a 
figure of speech. Then, even as today, 
artists, authors, poets, used figures of 
speech in order to drive home, to embed 
deeply and permanently, if possible, some 
great, important, eternal truth. 

You recall in that second creation story, 
how the fruit of the Tree of Knowledge of 
Good and Evil was eaten by the man and 
the woman. That’s an eternal truth. 
Somewhere back in our ancestral lineage 
there was an individual who for the first 
time said, “It is right to do this. It 
would be wrong to do that.” And I pre- 
sume it was a woman who first partook 
of the fruit of the Tree of Knowledge of 
Good and Evil and then taught us poor 
male members of the human family what 
she had glimpsed concerning moral law. 
[ am just as proud of that first ancestor 
of mine who first was aware of moral law 
in her, or his, universe, as I am of that 
other early ancestor of mine who first 
flaked a flint to a cutting edge and, with 
the intelligence of science, made himself 
more efficient, provided himself with a tool 
with which he could work more skillfully 
and more swiftly than otherwise could 
have been possible. 
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| know, of course, that there are some 
that first 
first woman for having sinned in such an 


who look down upon man and 


awful way. It is most curious to me how 
people have misinterpreted, or have been 
led to misinterpret, what to my mind is a 
most beautiful bit of eternal truth. If you 
want to know about what happened in that 
don’t 
folks have written about it. 


poetic allegory, read what other 
Go straight 
And 


over toward the very last verses of Genesis 


to the source itself—Genesis 2 and 3. 


3, you will find something that ought at 
least to cause some curiosity in your mind. 

‘“ Now therefore, said Jehovah God, this 
man, having stretched forth his hand to 
partake of the fruit of the Tree of Knowl- 
edge of Good and Evil, has become like 
Read it 


one of us.”” Those are the words. 


and see. each for a nation or 





Many gods 
a tribe, I suppose. “ Now, therefore, lest 
he stretch forth his hand also and partake 
of the fruit of the Tree of Life and live 
forever, I will send him forth to till the 
ground whence he was taken.” There- 
fore, to guard the way to the Tree of Life, 
the cherubim were set at the gates of the 
Garden with their flaming swords flashing 
every which way. 

That was the ancient pre-mosaic concept 
of what the administration of our universe 
That was their con- 
cept of the possibilities of human attain- 


had in store for men. 


ment, and the relationship between the 
gods whom they worshipped and the men 
themselves. 

Over against that, you and I hear an 
echo from the Galileean hillsides. “ I came 
that ye might have life and have it more 
abundantly.”” No guarding of the way to 
the Tree of Life by cherubim with flaming 
sword. Instead, a highway to the Tree of 
Life, the gates wide open. “ Whosoever 
will may come.” “ Be ye therefore also 
perfect, even as your Heavenly Father is 
perfect.” No fear that man would achieve 


a likeness to God. Instead, a directive 


[Vor. 30, No. 2 
loud and clear and unmistakable: Be just 
as God-like as you possibly can. 

Religion has advanced since the days 


when those portions of the Book of Genesis 


were being inscribed upon the ancient 
tablets and the time-worn. parchment.. We 
sometimes boast about the remarkable 
progress made by the scientists in their 
search for truth. It is paralleled by the 
great progress made by men of vision, the 
prophets and the seers, in their search for 
a comprehension of the nature of our uni- 
verse and an understanding of the moral 


law. 
living, growing, and therefore changing, 


Religion, like science, is a vital, 


reality in our world. 

It would be just as false to true religion 
to enclose it in the crustations of the past 
and leave it there as it would be false to 
science to refuse to accept the modern de- 
scription of the composition of an atom, 
and cling instead to the concepts of the 
nature of atoms that were orthodox fifty 
years ago. 

Science and religion have much in com- 
mon. They also have certain distinctive 
characteristics that permit one to place 
ideas, opinions, descriptions, and missions 
in one or other of the two categories. 
Perhaps the most important of these dis- 
tinctions in the past is going to be 
obliterated in the future. There 
time when the scientists devoted all their 
attention to the world of physical reality 
around about them. In that world, they 
observed the apparently automatic motions 
of the heavenly bodies. They observed the 
inflexible operations of the laws of cause 
and effect. 


was a 


They detected the mechanical 
arrangements that we learn about in our 
courses in physics and chemistry, the 
marvelous arithmetical alchemy of nature 
” to “94” may 


be used to designate the elements of the 


whereby numbers from “ 1 


earth crust, including, of course, No. 93, 
neptunium, and No. 94, plutonium, the 
latest of the elements to be recognized as 
in our laboratories. 


such Observing so 
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much that seemed mechanical in the opera- 
tions of inanimate nature, it was easy to 
infer that the 
mechanism. 


universe as a whole is a 
But 


scientists began to focus their attention 


giant gradually the 
upon the behavior, as well as nature, of 
animals and plants, and last of all they 
came to study human nature. 

Much of what we refer to in our every- 
day speech as human nature is that which 
we share with other animals. Sometimes 
the biologist is tempted to conclude that 
human 


nature is only animal nature- 


nothing more. But when you begin to in- 
vestigate the behavior of human beings, 
you discover that there are certain charac- 
teristics which man does not share with 
any other creatures, differences in degree 
of such importance that they cannot be 
overlooked if indeed they are not actually 
differences in kind. When the dog on the 
hillside turns from his baying at the moon 
to construct a system of astronomy, you 
would be justified in putting the dog and 
the man in the same category. And when 
the cow lifts her head from munching the 
grass to admire the view at sunset, you 
might be justified in concluding that man 
is just like all other animals. 

Concentrate your attention, just for the 
fun of it some time, upon those charac- 
teristics nature that are not 
shared by any other creatures, and you 
will find that they are of utmost impor- 
tance now. 


of human 


Until lately, all such characteristics of 
mankind were believed to be beyond the 
reach of natural science. Therefore, they 
were in the sacred precincts of religion. 
But now, if it be true that only intelligence 
and good will can save mankind from self- 
destruction, then we would do well to in- 
vestigate the sources of good will, the 
manifestations of that toward 
We had better investigate the 


attitude 
others. 
ways and means of increasing that spiritual 
power in the everyday life of men and 
women. 
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Most of 
them have been derived from the halls of 
this 


atomic age, to understand the real nature 


Already we have some hints 


religion. We are not the first, in 


of interdependence. Down through the 
ages, in many times, at many places, there 
were individuals of superb intelligence for 
their time, and superior good will for all 
time, who understood the facts of life in 
Now, at 
those facts are thrown into our faces with 


an interdependent world. last, 


extreme violence. The vision of what in- 
terdependence really means comes with 
blazing clarity like the flash of an ex- 


ploding atomic bomb. 


that the method of 


making people good by scaring them has 


| do not believe 


ever proved very successful. I am quite 
sure that frightening people half out of 
their skins is not the best way to transform 
them into something more nearly like the 
creative, administrative spirit, that per- 
vades our universe. Nevertheless, it may 
well be that under the impetus given by 
these latest achievements of science, men 
will make more progress toward the world 
of brotherliness, kindliness, sympathy and 
good will in the next ten or twenty years 
than has been made in all the preceding 
thousands of years. It might work that 
way. It will prove so only if all the re- 
sources of both science and religion are 
mobilized for the task. 

We need superior intelligence. Even 
more do we need a widening spread and a 
deepening hold of the Christian motive of 
good will toward all men. 

Today, as never before, there is an op- 
portunity for the scientist and the religion- 
As a matter of fact, 
I reject the dichotomy between the two. 


ist to work together. 


None of us are one hundred per cent either. 
All of 


cynical atheist, even he who rejects all of 


us—even he who claims to be a 


the findings of modern science which he 
believes are contrary to some literal in- 
terpretation of the Bible, and all the great 
majority of us in between these two ex- 
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tremes—display, in varying ratios, a mix- 
ture of the characteristics of the scientist 
and the characteristics of the theologian. 


And that is well. It is as it should be. 


It is the function of science to discover 


truth. Sut for what purpose? Why 
should men seek truth? The answers are 
various. Religion has one answer. Seek 


truth, not for truth’s sake, but for the sake 


of human welfare. Extend and expand 
your research, not just to satisfy a natural 
curiosity and certainly not just to bring 
rewards of acclaim or wealth or position 
to you; extend and expand your research 
in order that men here, there, and every- 
where may be better because of what you 
have done. 

And how: shall we decide what is better, 
what is worse? Somebody, and preferably 
each for his own self, has to provide a 
measuring standard. How do you know 
which is good and which ts bad? An age- 
old question. A never completely solved 
problem. You may perhaps assume that 
an answer that should be tried, a pretty 
fair working hypothesis, would be to 
measure badness and goodness in the light 
of what is the best possible concept of the 
nature of the administration of our uni- 
verse. That is, be like God. 
find out what God is like? 


How do you 


There are many paths that lead toward 
—if not to—the spot where that question 
be answered, and each must choose 
I, for one, have no quarrel 


may 
his own path. 
with a person who takes a different path 
from mine. My quarrel is only with the 
person who makes no effort to find or pur- 
sue any path at all. 

There are clues that the scientist may 
provide for the man of religion. I find 
such clues in the record of geologic life 
We 
have been able to reconstruct at least the 


development—the fossils in the rocks. 


outlines of a series of moving pictures of 
the life of past ages. We know something 
about the lines of evolutionary develop- 
ment, generation to generation, epoch to 
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epoch. We have observed that along the 
path of life, many have marched in the 
great procession of the living, and some, 
although they were for a time at the head 
of the procession, came to a stopping place. 
Sometimes off into a blind alley, sometimes 
right in the middle of the great highway, 
they faltered, fell, and became extinct. We 
would like to know what has determined 
success or failure along that pathway, be- 
cause we today are marching at the head 
of the procession. The fact that we are 
there, of course does not guarantee that 
we shall continue to hold that position for 
an indefinitely long time in the future. 
Therefore, it might be well for us to know 
something of the regulations that have 
decreed life or death for other leaders in 
the past. 

As we survey that procession, we get a 
glimpse of the nature of the creative power 
and creatures 


displayed in the events 


themselves. Here I give you very briefly 
Take 
them for whatever you may think them to 
No authority of any sort should 


some of my own interpretations. 


be worth. 
be attributed to them; they are just the 
suggestions of one very ordinary individual. 

As I have looked at this record of the 
past, it has seemed to me that the creative 
power was certainly not a blindly me- 
chanical machine. Instead, I find in that 
expression of the creative power much 
that I recognize as akin to human beings 
themselves. Over and over again, ob- 
stacles were met by that procession along 
the path of life. 
somehow, some group of individuals ad- 


Every time, somewhere, 


vanced past the obstacies, going over, 
under, around, or through, now one way, 
now another, trying many ways and failing 
in many of them. But always, somewhere, 


some group succeeded. It’s the well- 
known method of the intelligent man or 
“ If at first 
ae | 


this way is blocked, perhaps you can go 


woman. “Try it and see.” 


you don’t succeed, try, try again.” 


around some other way.” Almost always 
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the raw material with which the experi- 


ments were about to be made was ap- 


parently inadequate. 
a biped animal who now and then lifts his 
face towards the stars and asks the ques- 


Consider producing 


tion, ‘* Why?”’; who now and then reaches 
out a hand of sympathy and love to a less 
fortunate member of that species ; who even 
occasionally is ready to lay down his life, 
if need be, for a cause or for a friend, or 
for an ideal, intangible though the ideal 
is when approached from the point of view 
of science. Imagine making that sort of 
creature out of the animals who bow like 


phantoms behind us. Who could have 
hoped that from the fishes of the Devonian 
period or the reptiles of the African 


Triassic, or even from the genus Notharc- 
tus and his kind in the early Tertiary, such 
a product could have been achieved. The 
creative took whatever materials 
were at hand and made the most of them. 

From such a survey, one gets a definite 
sense of sympathetic relationship between 
one’s self and the infinite creative power. 
You somehow belong to that sort of an 
administration. 
on occasion the other path is open—the 
path of immediate and direct experience in 
which spirit with spirit may meet. No 
man of science who is really worthy of the 
name, aware of the frequency with which 
that which seemed impossible yesterday is 
accomplished today, no man of science 
acquainted with our modern concept of the 
nature and structure of matter and energy 
could for a moment forbid the attempt to 
make that intimate contact of spirit with 
spirit. Indeed, as we ponder the urgency 
of the present crisis, as we consider the 
potency of these new forces now available 


power 


No wonder that you find 


for human use, as we observe how impor- 
tant it is that the right decisions be made 
concerning the use to which mankind will 
put the power placed in his hands by 
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science, we are very humble. We crave all 
the support that we can secure by our 
mutuality, in approaching the problem, by 
our opening of ourselves to any draft of 
spiritual power that may be available in 
the vast resources of our far-flung universe 

We the 


union—intelligence and good will, science 


accustom ourselves to close 
We are well aware of the 
We know that 
we are still on trial as inhabitants of this 


and religion. 
possibilities of the future. 


earth, that we are even now being weighed 
life 
justify our continuance as inhabitants of 


in the balances. Is our such as to 


the earth? Are we behaving in accord- 
ance with the regulations of our universe? 
Do the sum total of the forces in our en- 
vironment give approval to the ways in 
which we are living? These are the burn- 
ing questions as we go forward, hopefully, 
albeit somewhat fearfully, courageously 
albeit well aware of the grave dangers, 
prayerfully, albeit confident that 
nature itself 
which, when liberated and used to the full, 
are competent to keep mankind at the head 


within 


human there are resources 


of the forward-marching procession. 

We know the possibilities of failure. We 
Edna St. Vincent 
Millay put it some years ago, in her poem 


strive for success. As 
** Renaissance ’ 


The world stands out on either side 
No wider than the heart is wide; 
Above the world is arched the sky 
No higher than the soul is high. 


The heart can push the sea and land 
Farther away on either hand; 

The soul can split the sky in two 
And let the face of God shine through. 


But East and West will pinch the heart 
That cannot keep them pushed apart, 
And he whose soul is flat, the sky 

Will cave in on him by and by. 





LECTURE DEMONSTRATION 





VERSUS INDIVIDUAL LABO- 


RATORY METHOD IN SCIENCE TEACHING 
—A SUMMARY 


Harry A. CUNNINGHAM 


Kent State University, Kent, Ohio 


Introductory remarks. In this article we 
are to look back over a period of a little 
more than twenty-five years and see what 
has happened, in the field of research, to 
one problem of science teaching, namely, 
the problem of lecture demonstration versus 
individual laboratory work. Perhaps it will 
be well to recall a few of the factors which 
were present in the science teaching situa- 
tion at the time when intense interest in 
this problem first arose. The end of the 
nineteenth century and the beginning of 
the twentieth found the schools faced with 
the necessity of teaching large numbers of 
students, often in large classes. As the 
schools .grew in size and their financial 
burdens increased, a criticism arose con- 
cerning the cost of science instruction—-the 
cost of equipment, supplies, service facili- 
ties, furniture, and specialized rooms. 
Then, too, there had been a tendency in 
some schools—particularly the larger ones 

to simplify the complex administrative 
problems of making programs by schedul- 
ing all subjects for uniform single periods 
and eliminating double periods for labora- 
tory work. There were also contributing 
factors from the field of Education. A 
great enthusiasm for the development of a 
Science of Education was abroad in the 
land. 

Were the experimenters, and agencies 
to which the research work on this problem 
was submitted, dependable? These studies 
were submitted and accepted in eighteen 
cases for Master's theses and in six 
cases for Doctor’s theses. The institutions 
accepting such research were and the num- 
ber of theses accepted by each was, as 


follows: University of Chicago, four [21, 
23, 28, 33] (Anibal’s two studies counted 
as one publication) ; Columbia University, 
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two |29, 36] (Horton’s three studies 
counted as one publication) ; Indiana Uni- 
versity, one [30]; Temple University, one 
{32]; University of Pennsylvania, one 
|34]; University of Southern California, 
two |38, 43]; New York University, 
three [40, 46, 52]; George Peabody Col- 
lege for Teachers, one |41]; University 





of Wisconsin, one [42]; University of 
Washington, one [44]; University of Ken- 
tucky, one |47]; State College of Wash- 
ington, one |48]; University of Kansas. 
one |49]; College of the City of New 
York, two [50, 51]; and The University 
of Texas, one [31]. The writer does not 
know the name of the institution to which 
Mayman’s study was submitted tor a 
Doctor's thesis. 

The studies which, so far as the writer 
knows, were not used as thesis material 
were published in professional periodicals 
as follows: Journal of Educational Psy- 





chology, one [20]; School Science and 
Mathematics, four |24, 25, 27, 45]; School 
Review, one |22]; Journal of Educational 
Research, three [26, 35, 37] ; and Pennsyl- 
vania School Journal, one [39]. The 
writer of a Master’s or a Doctor’s thesis 
has the benefit of an adviser or a com- 
mittee and must stand an examination over 
his work. The work presented in these 
studies has been accepted by a fairly broad 
sampling of good educational institutions 
over the country. 

The problem. The variable that seems 
to have been common to all the thirty-seven 
studies was in the field of method and 
pertained to the manner of getting the 
laboratory experiences in science. Under 
one method the pupils gained their ex- 
periences by observing experiments or 
laboratory exercises that were set up and 
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manipulated by some one—generally the 
science instructor. Under the other method 
the pupils themselves, performed experi- 
ments and laboratory exercises with, made 
observations on, and manipulated materials. 

Have the problems of these studies been 
definitely and precisely stated at the begin- 
ning of each undertaking? Not all have 
been so stated. A beautiful example of this 
fault was demonstrated by the writer him- 
self [21] when he defined his problem as 
follows: “To determine whether the indi- 
vidual experience of a pupil in laboratory 
work pays for the extra time and trouble; 
or will better results be achieved 
economically from the lecture demonstra- 
tion method; or better results be 
achieved by individual laboratory work 
under some conditions and by the lecture 
demonstration method under other condi- 
tions?” A much better statement, from the 
standpoint of definiteness and preciseness, 
of a problem was the following one by 
Scott [44]: “The purpose of the present 
experiment was to determine the effect pro- 
duced by the demonstration and the lak >ia- 
tory methods on the amount retained as 


more 


will 


shown by the gain in points made on a 
Normal 
teaching conditions were maintained as far 
as possible in each division so that the 
results obtained would be such as would 
be gotten if the class were being taught by 
that particular method but not for the pur- 
pose of an experiment.” 


standardized general science test. 


Have the separate specific problems or 
outcomes of the various studics been defi- 
nitely stated at the beginning of cach re- 
port? The effects of the 
methods on the following outcomes have 


relative two 
been considered by some of the studies: 
information—immediate and delayed; in- 
terest of pupils; economy of time; labora- 
scientific thinking ; 


tory resourcefulness ; 


individual differences ; economy of money, 
equipment, supplies, service facilities, fur- 
niture, and rooms; traits of pupils; and 
ability to manipulate laboratory apparatus. 


Some studies dealt with one or relatively 
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few of these outcomes; others considered 
several. Instances were found where items 
mentioned in the problem statement at the 
beginning of the report were not mentioned 
in the conclusion; and where items men- 
tioned in the conclusion were not listed in 
the statement of the problem or problems 
at the beginning of the study. 

Were variabies, that should have been 
held constant, allowed in the experimental 
situation? In some of the studies such 
factors have been noticed and the data bear 
ing on them have been considered in the 
evaluation of the general results. Evidence 
has been presented which indicates that 
the general results were possibly influenced, 
in some instances, by such factors as com- 
plexity of experiments done and apparatus 
used ; length of the period over which an 
experiment necessarily extended; size of 
the laboratory apparatus ; closeness of view 
necessary in observing the results of an 
experiment; sex of pupils; and the time 
spent upon an experiment by one method 
as compared to the time spent on the same 
experiment by the other method. 

Other factors in the experimental situa 
tion which were mentioned by some experi 
menters and which, if allowed to vary 
within an experiment, might have influ 
results were: 


enced the general age of 


pupils; year in school; bright or slow 


pupils; previous science studied; time ol 


day; temperature conditions; previous 


mental work on the day of experiment; 


with or without detailed directions; dif 


ferent or same teacher for control and 


experimental groups; and who performed 
the demonstrations—the teacher, or one or 
more of the pupils. 

One variable that was present in the 
experimental situation of at least fifteen of 
the studies and probably in many more 
possibly in all of them except one—was 
the time taken to perform an experiment 
the 


It is true, of 


by one method as compared to time 
taken by the other method. 
course, that this factor was considered as 


one of the important outcomes in many of 
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the studies. It is interesting to speculate 
as to the possible influence this variation 
in time may have had on some of the other 
outcomes, such as, information, under- 
standing of principles, and the ability to 
think in terms of the science being studied. 
Here, it would seem, was a confusion which 
resulted because of the introduction of one 
element as a variable in the experimental 
situation at the same time that it was being 
The 
only study noted by the writer in which the 
report stated that the time element was 
held constant under both methods was the 
first study by Walter [33]. And in this 
study Walter introduced drill as a variable 
in the field of method in place of the time 
experimental 
Other specific instances of variables in the 
experimental situations could be cited. In 
many instances there is no evidence in the 
reports which would remove all doubts that 
many such variables were not present and 
it is probably right for us to infer that 


considered as an important outcome. 


variable in the situation. 


many such did exist. 

On the other hand there was one point 
in the teaching situation where almost every 
one gave some attention to the elimination 
of a possible variable. I refer to the rather 
vague feeling on the part of all that the 
mental situation—ability or capacity of 
pupils—at the beginning of a study should 
be approximately the same for the control 
group on the one hand and the experi- 
mental group on the other. This brings up 
the matter of equating the experimental 
and control groups of pupils in a study or 
equating the two individuals of each of 
several pairs. In twenty-four cases equat- 
ing was done as a group; in four, the 
equating was done on the basis of pairs— 
an individual from the experimental group 
being paired with one of like mental con- 
dition from the control group; and in the 
remainder—nine studies—no formal equat- 
ing of groups or pairs was done. Two of 
the nine depended upon the rotation method 
of performing the experiments for satisfac- 





tory equating. The remaining seven de- 
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pended either expressly or by implication 
upon random sampling for any equating 
that might have happened. 

Different ideas have prevailed as to the 
most suitable instruments for doing this 
equating. The 
took the point of view that equivalence of 


ma jority—twenty-two— 


[.0. would likely mean equivalence [17] 
with respect to other traits which were im- 
portant, particularly if data were 
checked by results from one or more other 
instruments, previous school 
grades; previous grades in the subject in 


such 
such as 


which the study was being conducted ; age 
of pupils; year in school; reading ability ; 
standard test in subject; sex of pupils; in- 
formal test in subject; grades in prerequi- 
sites ; and scores on Regents Examinations. 
Eleven of twenty-two used the I.Q. alone 
as an equating instrument and eleven used 
the I.Q. plus one or more of the other 
instruments listed above. Each of six 
studies in which the I.Q. was not consid- 
ered as an equating instrument used one 
or more of the above instruments. Those 
few experimenters who thought that equiv- 
alence should be sought in terms of the 
thing in which a change in the pupils was 
expected [2] used one or more of the 
following equating instruments: previous 
grades in the subject in which the study 
was being conducted: standard tests in the 
subject ; informal tests in the subject ; labo- 
ratory grades ; scores on Regents Examina- 
tions ; and scores on a pretest. In the few 
instances where a pretest was used the 
same test, or an equivalent form, was ad- 
ministered after the teaching had been done 
and the differences between the scores made 
on the pretest and the scores made on the 
same test, or an equivalent form, after 
teaching were used as the data for the 
studies. 

Were variables, that should have been 
held constant, permitted in the methods of 
teaching used? An attempt was made in 
most studies, although not in all, to keep 
all factors constant within each study with 
the exception of the one variable allowed. 
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Variations in method were rather frequent 
and marked from study to study. The 
writer noted such variations from study to 
study as: with or without written report; 
oral or written instructions ; with or with- 
out drill; with or without notebooks ; with 
or without detailed instructions; with or 
without notes made in the laboratory ; labo- 
ratory work done by pupils, individually 
or in groups of twos, threes, or fours; 
demonstrations presented by one or more 
individuals during the laboratory period or 
demonstrations set up beforehand like a 
museum-demonstration with labels, ques- 
tions, and notes attached; degree of rigid- 
during the 
period; experimental and control groups 
conducted by the different 
teachers ; and methods used in conducting 
the groups on days other than laboratory 
days. Variation of the last named factor 
occurred in some cases within individual 
studies. In most cases the demonstrations 
were done by the experimenter. But, in 
one study—the one by Van Horne [43]-- 
a few of the demonstrations were done by 


ness of control laboratory 


Same or 


the best student workers, and, in another 
—the study by Boretz [46|—pupiis did all 
of the demonstrations for the rest of the 
class. 

In the concerning these 
studies, questions arisen as to: 
(1) whether the laboratory periods should 
have been formal or informal; and (2) 
whether the experimental 
groups should have been conducted by the 


discussions 
have 


control and 


same or by different persons. In some of 
the studies the methods used during the 
laboratory periods were strictly controlled 
in the attempt to eliminate variables to the 
point of making the laboratory period very 
unrepresentative of the procedures that 
would normally be followed during such 
an exercise. In others the conduct of the 
laboratory sessions was more informal-- 
more like the procedures that are ordinarily 
used during such activities. 

In the critical writings concerning these 
studies both points of view have been up- 
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held but the latter method—-that approach- 
ing a normal teaching situation—has been 
most often approved or, it might be better 
to say, the former procedure has been most 
16, 17, 14]. At least 
one voice has been raised in print, in favor 


often criticised |2, 


of the more rigidly controlled technique 
|6|. 
rigid control, while freely admitting that it 
results in a very nontypical teaching situa- 
tion, have thought that such a procedure 
is necessary if the accepted rules which are 


Those who have favored the more 


supposed to be important in scientific prob- 
lem solving are to be followed and if the 
necessary safeguards [10] are to be thrown 
around each step of the process. 

Data were obtained wholly or in part 
by teachers other than the experimenter 
in the studies by Carpenter [29], Hor- 
ton [36], Payne [47], Dyer [34], Shore 
|41], and White [52]. 


the experimenter carried on the entire 


But, in most cases 


enterprise and handled both the demon- 
stration work and the individual laboratory 
work. One critic, at least, insists that it 
would have been better to have had the 
demonstration group taught by a teacher 
that was especially good in demonstration 
and the laboratory group taught by another 
teacher that was equally good in conduct- 
ing individual laboratory work |17]. What 
one thinks about this point depends, to a 
the 
accepted about the preceding problem. If 


great extent, upon point of view 
a certain kind of teacher is assumed to be 
a part of the demonstration method and 
a different kind of teacher a part of the 
individual laboratory method, then the ex- 
perimental group and the control group 
should be conducted by different teachers 
if a that is 


equally good in, and equally enthusiastic 


teacher cannot be obtained 


for, either method. Here again we have 
the problem, similar in some ways to the 
preceding one about time, of deciding 
whether the teacher should be considered 
a factor in the teaching situation and there- 
fore held constant; or whether he should 
be considered a factor in the method—be 
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thought of as a part of the particular 
method being used and therefore a part 
of the one variable allowed. 

What kind of data were obtained in these 
studies and how were they obtained? The 
data were obtained mostly by means of 
written work—generally written tests. In 
two cases tests were devised to measure 
the ability of the student to manipulate 
laboratory apparatus. The questionnaire 
was used in a few studies to determine 
what the pupils though of the two methods. 
Six enterprises used standardized science 
tests. In seven undertakings the data were 
obtained from either the essay test or from 
write-ups of the laborator experiments-- 
these papers being analyzed and graded as 
objectively as possible. A majority of the 
experimenters used home-made objective 
tests to determine the degree of progress 
of the pupils under each of the methods 
toward the outcomes aimed at in the par- 
ticular studies. These researches have been 
criticised as a group because the tests used 
were, for the most part, verbal and meas- 
ured “mere information” [11, 14, 16, 17]. 
Present-day educational not 
seem to have much use for the word “in- 
formation.”” When this word is used there 
is a tendency to whisper it; to precede it 
by such words as “mere” or “merely” ; 
and to follow it immediately by minimizing 
phrases and sentences. 

Were the data obtained under a variety 
of conditions? While the information tell- 
ing just where these studies were per- 
formed is not complete, sufficient is known 
to enable us to say that they have been 
widely scattered over the entire United 
States. Carpenter |29] alone secured data 
from fourteen different 
study [47] was conducted in four different 


writers do 


states. Payne’s 


colleges. Shore [41] obtained data from 
seven schools in Tennessee and one in 
Georgia. We do know that five of the 


New York; one in 
Florida ; five in Illinois; two in Missouri; 
one in Montana; one in Texas; two in 
Pennsylvania; one in Arizona; one in 


others were done in 
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Idaho; and one in Kansas. The studies 
reported extend in time from 1912 to 1943. 
Of the thirty-seven productions reviewed, 
one was done in the grades; thirty-three 
in the junior or senior high school; and 
three were done in college. The one study 
in the grades dealt with physical science— 
elementary physics [19]. Three of the 
undertakings have been carried on in the 
field of high school general science [44, 
46, 50]; seven in the high school biology 
{21, 23, 24, 25, 27, 37, 49]; nine in high 
school physics [22, 26, 33, 34, 38, 41, 42, 
45, 48] ; and fourteen in high school chem- 
istry [20, 28, 29, 30, 31, 32, 35, 36, 39, 
40, 43]. In chemistry one reference covers 
three studies and another reference covers 
two. Of the college studies, one was in 
college chemistry [47]; one in college engi- 
neering [52]; and one in biology [51]. 
Are the data extensive? From the in- 
formation at hand the writer could deter- 
mine in about half of the cases the number 
of experiments or exercises performed in 
ach study. The largest number of exer- 
cises found in any one study was one hun- 
dred [49] and the smallest number six 
[45]. The average number of exercises 
or experiments, in the studies which re- 
ported such data, was 20.6 per study. 
While the number of pupils in the indi- 
vidual studies has been in many cases quite 
small, the total number used in all of the 
undertakings is rather impressive. Five 
hundred cases were used in the one grade 
study; 162 cases in the studies in high 
school general science; 337 cases in the 
studies of high school biology ; 620 in the 
studies in high school physics; 2349 in 
the studies in high school chemistry; and 
529 cases in the college studies—299 in 
Payne’s study; 150 in White’s; and 80 in 
Kahn’s. 





The writer has been unable to 
determine the number of cases used in the 
study by Phillips [22 
study by Walter [45]. 

There are two possible points of view 


and in the second 


to take when evaluating these productions 
in the light of the number of cases in- 
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volved and the variables, other than the 
one allowed, which have not been held con- 
stant from study to study. 
number of the individual studies had a 
rather small 


Since a great 


number of cases and some 
other shortcomings as well, it is possible 
to conclude that one cannot add together 
the findings of a number of such defective 
studies and come out with general conclu- 
On the 


other hand, all of these researches might 


sions which are very dependable. 


be considered as one large study in which, 
while there were admittedly many variables 
uncontrolled and small populations appear- 
ing in some of them, the number of cases 
for all of the enterprises is rather impres- 
sive and there was only one variable that 
constantly appeared in all, namely, the dif- 
ference in the method of doing the labora- 
tory work. Those who think that the latter 
point of view might have merit can main- 
tain with some justification that, by using 
accepted methods of inductive reasoning— 
the method of agreement and the method 
of difference [18]--conclusions can be 
reached that are worthy of serious con- 
sideration in cases where there is consider- 
able agreement in the results—such as the 
immediate results favorable to the lecture 
demonstration method for imparting  sci- 
ence information or those favoring indi- 
vidual laboratory work for teaching ability 
in the manipulation of laboratory apparatus 
and in the solution of laboratory problems. 

One study covered a period of two years ; 
seven a period of one year; fourteen. one 
semester ; 
period for 
ficient time to cover two topics—heat and 


one, eight weeks; one, a short 


ach of two years; one, suf- 


mechanics—in high school physics; and 

one unit— 
In the other 
studies the writer was not able to determine 
the time taken for each study. 

Anibal, Cooprider, and Cunningham re- 
peated, in approximately the same manner, 
Since the 
study by Hix covered a two year period 


one, sufficient time to cover 


mosses—in college biology. 


their studies a second time. 


in high-school physics, it is reasonable to 
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assume that his work the second year was 
an approximate repetition of that done the 
year before. 

Were the data 
valid? Did the tests used measure what 


used in ihese studies 
they were supposed to measure? In thirty- 
two cases, out of the thirty-seven, the re 
ports state that some attention was con 
sciously given to the validity of the tests 
used. The ways of determining validity 
were: by comparison of test scores with 
the final grades in the course ; by obtaining 
the opinion of competent judges; by com- 
paring the tests with stated criteria; by 
comparing the test items with the course 
of study, the syllabus, the text, the labora 
the 
scores of different examiners ; by the corre- 


tory exercises; by the correlation of 
lation of the test scores with the scores on 
the Regents Examination; and by the use 
of standardized tests, the validity of which 
had been previously determined for the 
subject as a whole or for certain topics of 
the subject. In many of the studies, evi- 
dence is lacking which would indicate that 
the objectives for the various laboratory 
exercises have been stated very specifically 
and the validity of the tests determined in 
the light of these objectives. 


Were the tests used in these studies 
reliable? How accurately did the tests 
measure what they were supposed. to 


measure? As a matter of fact the evidence 
concerning the reliability of the tests used 
is, for the most part, lacking. In not more 
than four:studies were data given in the 
reports which indicated in an objective 
manner that the tests used were highly 
reliable. In the four cases which reported 
statistically upon reliability, three compared 
the odd questions against the even ones in 
what is called the split-half method and one 
compared the results obtained on two forms 
of the same test. On the other hand, abso- 
lute evidence which would prove that the 
tests were not reliable is also lacking. 
How were the data handled? 
great improvement in the later 


There has 


been a 
studies in the statistics used in handling 











76 SCIENCE 


the data. Aside from a few of the most 
outstanding earlier studies—the studies by 
Carpenter [29], Horton |36j, and Knox 
[31] are fine examples—good, acceptable 
modern statistical methods were not used. 
Of the later studies, the ones by Pugh | 39}, 
Brasure |42|, De Jarnett [49], Scott [44], 
Hix |48]. Goldstein [50], Payne [47], 
Kahn [51], and White [52] are presented 
by statistical methods which, in all cases, 
would probably be classed not lower than 
fair and in some instances excellent. Of 
course no amount of elaborate statistical 
procedure will furnish dependable results 
from data which are lacking in extensive- 
ness and accuracy. 

What results did the experinenters re- 
port? Twenty-eight studies gave specific 
attention to the rather general outcome- 
immediate recall or immediate results. 
Twenty gave results favoring demonstra- 
tion method; six favored the individual 
laboratory method ; and two said that there 
was no difference. 

Of the twenty-four studies that gave spe- 
cific attention to delayed results, ten 
favored the demonstration method, eleven 
the individual laboratory method, and three 
reported no difference. 

The interest stimulated in the pupils by 
the two methods was studied in seven of 
the enterprises. The majority of the pupils 
in three favored the demonstration method ; 
and in four favored the individual labora- 
tory method. 

All of the studies—-fitteen—that gave 
attention to the time required by each of 
the two methods reported a saving of time 
under the demonstration method. The 
time saved varied from one fifth to one 
half. 

In the one study, that by Goldstein [50] 
which gave its exclusive attention to find- 
ing which of the two methods would better 
develop laboratory resourcefulness, the 
findings were distinctly in favor of the 
individual laboratory method. 

Four studies gave specific attention to 
the method which gave better training in 





“DUCATION [Vor. 30, No. 2 


the manipulation of laboratory materials. 


They all agreed that the individual labora- 
tory method was preferable. It should be 
pointed out that none of these four assumed 
that this ability in laboratory manipula 
tion was transferable to other kinds of 
manipulation. 

In a few of the reports slight indica 
tions were found that: the pupils who got 
their science work first by the iecture 
demonstration method did better work later 
in their individual laboratory work than 
those who had individual laboratory work 
all the time ; the demonstration group, wher: 
confronted with a new problem with only 
the apparatus given, was superior on the 
method of procedure before the experiment 
was performed and in the test after the 
experiment had been performed; the lec- 
ture demonstration method was better for 
helping pupils get the reason for following 
a certain method of procedure ; the trait of 
self-reliance was developed better in stu- 
dents by the individual laboratory method ; 
the trait of attentiveness to the real scien 
tific problem at hand was better developed 
by the lecture demonstration method ; and, 
under the demonstration method, the sub- 
ject was more fully covered. Little data, 
and in some instances none, were presented 
to support the points in this paragraph but 
ach was mentioned in the conclusions of 
at least one study. They may be of help 
in planning future investigations. 

The value of the two methods in pro- 
viding for individual differences has been 
given attention in four studies. One of 
these favored the lecture demonstrtaion 
and three favored the individual labora- 
tory method. 

Without presenting much data as evi 
dence several of the studies reported that 
the lecture demonstration method was less 
expensive. Van Horne pointed out in his 
report [43] that the cost for demonstra- 
tion was about 4.4 per cent of the cost of 
individual laboratory work. Therefore, Van 
Horne indicates that if all of the work in 
his study had been done by demonstration 
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there would have been a saving of approxi- 
mately 95.6 per cent on apparatus, mate- 
rials, gas, and water, and if half of the 
work had been done by each method the 
approximate saving would have been 47.8 
per cent of the cost of doing all the exer- 
cises by individual laboratory work. 

Seventeen studies gave attention to one 
or more of the elements of scientific think- 
ing but no one undertaking made even a 
slight beginning in the study of this prob- 
lem in all of its many aspects. The elements 
of the thinking process that were studied 
in some of the undertakings were as fol- 
lows: amount retained in thought work; 
making proper conclusions to an experi- 
ment; application and the interpretation of 
the results of an experiment; application 
of principles learned; ability to think in 
terms of the science subject; ability to fol- 
low the steps in scientific procedure; per 
cent of thought questions answered cor- 
rectly ; method of attack on new problems ; 
scientific attitude ; ability to observe ; learn- 
ing a scientific principle ; greater carry-over 
ability ; ability to distinguish between fact 
and superstition ; and ability to generalize. 
Of the seventeen studies that gave atten- 
tion to some phases of this big and very 
unportant problem, twelve favored the 
demonstration method ; four the individual 
laboratory method; and one came to the 
conclusion that the pupils could learn to 
think about equally well by either. 

Have the experimenters been reasonably 
moderate *n their claims concerning their 
findings: 


? 


While it is true that a few have 
possibly taken in a little too much territory 
in their conclusions there are several com- 
mendable examples of experimenters who 
were rather careful to point out the specific 
inadequacies that existed in their studies, 
made haste to admit that their undertakings 
were far from perfect, and cautioned 
against making sweeping changes in either 
opinion or laboratory practice because of 
the findings. 

How have the studies, as wholes, been 
ranked hy the critics? Weiser [14] ranked 
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most of these studies by using as criteria 
the first six of the seven criteria presented 
in the article by Stuit and Englehart [17]: 
“specification of experimental factors 
control of pupil factors . . . control of 
teacher factors ... control of general school 
factors... duration of experiment 
measurement of achievement . . . interpreta 
tion of experimental data.” On the basis of 
the first six of these criteria he ranked as of 
superior value the studies by Horton [36], 
Van Horne [43], Dyer [34], Carpenter 
{29], Knox [31], Anibal [28], and 
grasure [42]; as of intermediate value, 
the studies by Kiebler and Woody [26], 
Nash and Phillips [35], Mayman [19], 
Cooprider [23, 25], Pruitt |30j, Ewing 
}32], Wilkinson [38], Pugh |39], Walter 
( first study ) 1331, Johnson [37]. and 
Cunningham |21, 27]; as of inferior value, 
the studies by Erickson |40!, Boretz [46], 
Wiley {20}, Shore | 41 |, Walter (second 
study) [45]. and Phillips [22] This 
covers all of the studies listed in the 
bibliography except the ones by Hunter, 
Scott, Payne, Hix, Goldstein, Kahn, De 
Jarnett, and White; all of which, except 
the one by Hunter, are later works. The 
researches by Hunter and Payne have 
been summarized by Curtis |3, 5]. The 
low rating given some of the studies may 
have been due to poor reporting rathet 
than to actual serious defects in the studies 
themselves. Many of Keiser’s ratings are 
open to serious question and should be 
checked by other investigators before being 
accepted. 

The superficial judgment of the writer 
after an examination of the later studies, 
including the one by Payne, is that none 
of them would be ranked lower than inter- 
mediate on Keiser’s standards and possibly 
some would rank as superior. The later 
studies are, as a group, uniformly superior 
to the earlier ones, as a group, in the 
validity and reliability of the tests, and in 
the statistical procedures used in handling 
the data. A few of the earlier studies stand 


high and one of them—the production by 
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Horton | 36]— 
would probably still stand at the top of 


(actually three studies) 


the list of all the studies in this field of 
Horton’s work, according to 
‘specifi- 
cation of experimental factors,” “control of 


teaching. 
Keiser [14], stands very high on * 
general school factors,” atid “measurement 
of achievement.” It stands high on “con- 
trol of pupil factors,” ‘‘control of teacher 
factors,” and “duration of the experiment.” 

As the this 
gressed, the writer has discovered that 
Dr. F. A. Riedel the data 
unpublished studies on this problem. These 
studies embrace some six hundred pupils. 
The subject matter was at the senior high 
school level in five studies and at the junior 


work on paper has pro- 


has for six 


high school level in one. The subject 


matter concerned was general science, 
physics, and chemistry. Four schools were 
used and represented eastern and mid- 
western regions. Four other teachers co- 
operated with the experimenter in teaching 
under careful controls. The studies used 
some superior equating techniques little 
used in this of and also 
methods of item analysis not heretofore 


This 


area research 


so used. valuable work should be 
published. 

In making final consideration as to what 
we should do in practice as a result of 
knowing about the experimental work on 
this problem, it is well to remember, of 
course, that all generalizations made after 
studying factual data are, to some extent, 
guesses since a generalization always covers 
more cases than have been actually ex- 
amined. Therefore, it is probable that no 
absolute decision on this general problem 
for all cases and for all time can ever be 
made. 

It should be assumed that we are going 
to continue to use both methods and that 
much more analytical work will be neces- 
sary to decide the circumstances under 
which, and the kind of experiments and 
exercises with which, each method will be 
It is safe to say that in 
probably in none—were 


found successful. 
very few studies 
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all the results uniformly one way or the 
other for all types of experiments ; all types 
of pupils; and all types of situations. The 
detailed analysis of individual cases, par 
ticularly the analysis of the exceptions to 
the general findings, is usually lacking and 
cannot now he made from the reports 
which have been published. 

Little progress was made in the various 
fields of science—genetics is a good ex- 
ample—so long as attention was centered 
entirely upon the individuals or things as 


wholes and to similarities in the results. 





It was only when attention was given to 
one factor in the larger configuration at 
a time, and to the exceptions to the general 
rule, that real progress was made. Some 
scientist has said, “Treasure your excep- 
Exceptions “‘test’’ the rule rather 
than “prove” the rule. If in these thirty- 
seven studies all of the exceptions to, or 


tions.” 


differences from, the general agreements 
in the conclusions had been reported in 
sufficient detail to make a detailed analysis 
possible now, we would be in a much better 
position to make helpful arid dependable 
Such should 
either have been included in the published 
reports of the studies or they should have 
been made available for later study by being 
filed separately in some library. 

In the light of the available results of 


recommendations. details 


the research done, we are possibly safe in 





making the following guesses—hypotheses 
—-as to desirable tentative procedures in 
teaching laboratory work in science: 

(1) When ordinary written information 
tests are to be used in the evaluation of 
the results of teaching and when all other 
important factors in the teaching situation 
are, or can be made, favorable, consider 
the use of the lecture demonstration method 
if: the learning involved in connection with 
the exercises is complicated and difficult; 
the apparatus used is complicated, difficult 
to manipulate, or expensive ; the apparatus 
used is sufficiently large to be seen at a 
distance ; the pupils are likely to make mis- 
takes, when working alone, in determining 
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and interpreting the results after an exer- 
cise has been completed; a large amount 
of subject matter must be covered in a 
limited time. 


(2) When ordinary written information 
tests are to be used in the evaluation of 
the teaching results and when all other 
important factors in the teaching situation 
are, or can be made, favorable, consider 
the use of individual laboratory work if: 
the exercises are short and easy—not 
complicated as to learning involved or 
apparatus used; caring for individual dif- 
ferences seems especially desirable; the 
results can be easily seen and interpreted, 
by the pupils working alone, after the 
exercise has been performed. There are 
some data which indicate that the indi- 
vidual laboratory method may have merit 
in easy laboratory exercises even though 
they extend over a rather long time— 
especially if several observations must be 
made over a period of days. A few data 
were found which indicate that girls made 
a little better use of the individual labora- 
tory method than boys. 

(3) Teachers should consider doing a 
high proportion of the laboratory exercises 
by the individual laboratory method if one 
important objective is the development of 
laboratory skills. 

(4) Teachers should consider doing a 
high proportion of the laboratory work by 
the individual laboratory method, without 
specific directions, if one important objec- 
tive is the development of ability to solve 
laboratory problems. 

(5) Teachers should consider doing a 
high proportion of the laboratory work by 
the individual laboratory method when one 
important objective is the development of 
laboratory resourcefulness. 

(6) The use of both methods in a sci- 
ence course will make for greater variety 
of experiences and therefore increased in- 
terest on the part of pupils. 

(7) General ability in scientific think- 
ing is so complicated—-made up of so many 
different steps with certain safeguards 
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necessarily surrounding each step [10]— 
that both methods can probably be used 
to advantage in its development. Much 
more analytical work is necessary in order 
to determine the points in the complicated 
procedure at which a particular method can 
make the greater contribution. 

Horton [36] states: “In this school— 
Seward Park High School, New York— 
(italics mine) we shall tentatively adopt 
the plan of presenting by demonstration the 
important phenomena and experimentation 
of which an understanding is required and 
on which written tests will be based. The 
laboratory will be used to give practice in 
handling apparatus and in attempting to 
solve problems by supervised, but undi- 
rected, experimentation.” This is an im- 
portant conclusion coming from the author 
of one of the superior studies in this field. 

Our decision, as to what to do in prac- 
tice, is made easier when we realize that 
all of our laboratory teaching need not— 
should not—be done by one method. It is 
possible that we may be ignoring a whole 
continuous series of possibilities between 
these two extremes. In many cases it may 
be found best to use both methods in teach- 
ing a given topic or idea in science. 

Problem solving is a continuous affair. 
We are in a much better position now to 
understand the situation and to make 
better statements of our new problems in 
the light of the facts which we can bring 
to bear by selective recall from the work 
which has already been done. Let us hope 
that in the future our educational philoso- 
phy will lead us to place high value upon 
experimentation in the field of science 
teaching and thus encourage the continu- 
ance of this type of work. 
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CONTRIBUTIONS OF INSTRUCTIONAL FILMS TO THE 
TEACHING OF HIGH SCHOOL SCIENCE * 


OREON KEESLAR 


Lieutenant, U.S.N.R., U. S. 


HE investigation! described in this 

article represents an effort to determine 
the extent to which certain selected in- 
structional films in science contribute, par- 
ticularly by means of the unique and the 
specialized functions of the medium, to the 
realization of three of the major objec- 
tives of science education in the secondary 
schools. These three teaching objectives, 
in terms of which the film contents were 
analyzed, are: 

I. To effect an understanding of scientific 
principles that will function in the every- 
day life and activities of the student. 

II. To teach the elements of scientific method 
as skills to be employed in the solution 
of problems. 

III. To develop the scientific attitudes. 


EVALUATIVE CRITERIA 

In preparation for the projected analysis 
oi contents of some of the best available 
motion pitcures dealing with aspects of 
science, a comprehensive list of both the 


unique and the specialized functions of the 


* An abstract cf an unpublished doctoral dis- 
sertation at the University of Michigan, 1945, 
entitled Contributions of Instructional Films to 
the Teaching of High School Science. 





Naval Air Station, Pensacola, Florida 


motion picture in science was drawn up, 
based on the published works of several 
specialists in visual aids and on the investi- 
gator’s personal experiences in using science 
films. 


The Unique Functions 
For the purposes of this study a “ unique 
function ” is defined as any educational ex- 
perience which the motion picture medium 
can provide but which cannot be provided 
by any other type of audio-visual aid. 


1. Methods or Processes Not Directly 
Demonstrable 

It will be considered that a unique func- 
tion is served if a scene aids in depicting 
Methods or Processes Not Directly Demon- 
strable which are of such a nature that a 
special form of pictorial demonstration is 
necessary in order to instruct the audience 
in the method by which men perform the 
processes involved. These processes must 
involve human manipulations and _ activi- 
ties which for complete demonstration 
under ordinary circumstances would 

a. Extend over too long a period of time 
for classroom purposes. 
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Examples: Methods of breeding hybrid corn. 
Methods of preparing spotted-fever 
vaccine. 


b. Involve a complexity of intermediate 
steps or coordinated acts making special 
treatment through the motion picture 
medium necessary in order to show the 
interrelationship of the various parts to the 
whole process. 

Examples: Mass production methods in the 

meat-packing industry. 

Method of recovering and preserv- 
ing an archeological or paleonto- 
logical specimen. 

Methods of mining coal. 

c. Be impossible because of the student’s 
confinement in time and space. 

Examples: Methods of fighting a forest fire. 

Method of tapping a rubber tree 
in the Amazon forest. 


2. Action Observable Only Vicariously 

It will be considered that a unique func- 
tion is served if a scene aepicts Action 
Observable Only Vicariously, ‘hereby pro- 
viding such experiences as contribute to 
the student’s awareness or understanding 
of the scientific subject matter under con- 
sideration, but which would be unavailable, 
vicariously or otherwise, except through 
the motion picture medium because of 

a. The student’s confinement in time and 
space. 

Examples; Behavior of beavers in the wild 

State. 


Origin of icebergs at the end of 
sea-borne glacier. 


b. The limitations of the ordinary high 
school’s demonstration facilities. 
Examples: Natural phenomena shown by 
demonstrations involving high- 
vacuum equipment. 


Responses of living visceral organs 
to various stimuli. 


3. Observable Action Simplified Through 
Animation 

It will be considered that a unique func- 

tion is served if a scene depicts Observable 

Action Simplified Through Animation so 

as to eliminate intervening or irrelevant 
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details where several interrelated processes 
or mechanisms are operating at the same 
time. 
Examples: Operation of individual parts of a 
gasoline engine. 
The path of a single organism, 
such as a gnat, moving rapidly 
among others of its kind 


4. Unobservable Action Through Ani- 
mation 

It will be considered that a unique func- 
tior is served if a progressive series of 
drawings is used to depict Unobservable 
Action Through Animation. (A moving 
arrow or pointer will not be considered to 
be an example of animation.) 

Examples: Sound wave phenomena. 


Heart action, showing the timing 
of the valves and flow of blood. 


5. Slow-Motion Photography 

It will be considered that a unique func- 
tion is served if a scene depicts, through 
Slow-Motion Photography, action which is 

a. Unobservable because of the extreme 

rapidity of the subject’s motion. 

Examples: Movements of the wing feathers 
of a bird in horizontal forward 
flight. 

Effect of the impact of a racket 
upon the shape of a tennis ball. 


b. Readily observable but moving too 
swiftly to permit the observer to gain a 
clear understanding of the nature of the 
motion. 

Examples: Muscular and skeletal action of a 


racing greyhound. 
The dive of a kingfisher into water. 


6. Time-Lapse Photography 
It will be considered that a unique func- 
tion is served if a scene depicts, through 
Time-Lapse Photography, action which is 
a. Unobservable because of the slowness 
and/or remoteness of the moving object. 
Examples: Diffusion of a gas throughout 
another gas. 


Movement of Jupiter’s satellites 
during an eight-hour period. 


b. Readily observable but moving too 
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slowly to permit the observer to gain a clear 


understanding of the nature of the motion. 


Examples: Movements accompanying the open- 
ing of a flower. 
Movements among changing cloud 
shapes. 


7. Simulation of Reality Through the In- 
corporation of Recorded Sound 

It will be considered that a unique func- 
tion is served if a Simulation of Reality 
is achieved through the incorporation of 
recorded sound or sound-effects with the 
film’s visual record of the motion in a 
natural phenomenon, but only when the 
sound assists in reifying the aspect of 
science which is the theme of the film. 

(Such sound effects as the barking of 
a dog in a film devoted to the life habits 
of a snapping turtle, or the whistle of a 
harbor craft while the use of a sextant 1s 
being demonstrated will not be considered 
as satisfying this criterion of a unique 
function. ) 

Examples: Roar and rumble of an active 

volcano. 
Songs and cries of birds. 
Note of a tuning fork. 


The Specialized Functions 

For the purpose of this investigation a 
‘ specialized function” of the motion pic- 
ture medium is defined as any educational 
experience which may be provided by other 
visual aids as well as by motion pictures, 
but to which the motion picture is capable 
of contributing uniquely because of the 
technical versatility of the medium. 


1. Photomicrography 

It will be considered that a specialized 
function is served, if, through Photomicrog- 
raphy, a scene depicts action otherwise 
unobservable except through use of indi- 
vidual microscopes or microprojection. 

Examples: Brownian movements. 

Activities of microorganisms. 


2. Miniature Photography 


It will be considered that a specialized 
function is served if, through Miniature 
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Photography, a scene depicts action other- 
wise unobservable except through use of 
moving scale models or other miniature 
devices. 

Examples: Course of erosion of a mountain 
range into a peneplain. (Simu 
lating reality by photographing 
changes in a miniature land- 
scape. ) 

Action of lightning striking a 
power line. (Simulating reality 
by photographing an electrical 
discharge on a miniature land- 
scape with scale-models of build 
ings, trees, and cattle.) 


3. The Human Elements of Science 
Through the Dramatic Medium of 
the Motion Picture 

It will be considered that a specialized 
function is served if, through the Dramatic 
Wedium of the Motion Picture, the Human 
Elements of Science are depicted. 

(The scene must demonstrate how a 
scientist attacks and solves his problems. 
It should show him actually pondering the 
problem, experimenting, studying results. 
and drawing conclusions. His use of the 
scientific method and his possession of the 
scientific attitudes should be revealed by 
pictorial means, and the depiction should 
be accompanied, in the narration or titles, 
by direct verbal reference to method or 
attitudes. ) 


Examples: Use of the scientific method. 
Scientific attitudes of scientists at 
work. 
Scientific attitudes and habits of 
mind among laymen. 


Expressed thus in the form of criteria 
by which the contents of films might be 
analyzed, this list of functions was sub- 
mitted to four specialists in the teach- 
ing of science, who judged each criterion 
with regard to its appropriateness, prac- 
ticability of application, objectivity, and 
comprehensiveness. 

Criteria were also prepared for the pur- 
pose of indicating as concisely as possible 
the conditions under which the contents 
of the films might be considered to be 
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CONTRIBUTIONS OF 


making a contribution to one of the three 


major objectives of science teaching. It 
was decided to credit only those scenes 
with contributing to one of the three ob- 
jectives, during the presentation of which 
x direct reference was made in the narra- 
tion or titles to a principle, an attitude, or 
un element of scientific method. This was 
done in order to render the findings more 
objective, and to eliminate any tendency 
on the part of the investigator to read into 
the scenes implications not necessarily jus- 
tified or subtle ideas which were not likely 
to be sensed by students viewing the films’ 
contents, and which might not have been 
in the minds of the men who planned and 
produced-the films. 


Contributions of Films to Objectives of 
Science Teaching 

1. It will be considered that an expressed 

contribution to 

SCIENTIFIC 


reasonable to 


idea in a film makes a 
the understanding of a 
PRINCIPLE if it 
infer (that 
dence to indicate) that the narrator of a 
sound film or the author of sub-titles in 
a silent film had a definite scientific prin- 
ciple in mind and was manifestly attempt- 
ing to teach it. 


seenis 


is, if there is defensible evi- 


This principle must have 
photographic or narrated data to illustrate 
it and must satisfy at least one of the follow- 
ing conditions : 

a. The expressed idea must be unmis- 
takably a statement of a scientific principle, 
satisfying the criteria of a principle, or the 
narrator must designate it to be a prin- 
ciple. In the latter case, also, it must sat- 
isfy the criteria of a principle. 

Example: In reflection of light, the angle of 
incidence is always equal to the 
angle of reflection. 


b. The statement noust be capable of 
being reworded so as to become a scientific 
principle, without loss of its essential idea. 

Examples: But all matter, including gas mole- 


cules, attracts other matter. 
Restated, this becomes: 


All bodies of matter attract other 
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bodies of matter with a force 
which varies directly as the 
product of their masses and in- 
versely as the square of the 
distance between them 


c. The statement must employ a techni- 
cal term or phrase which has direct refer- 
cnee to an accepted scientific principle, or 
understood without an 


which cannot be 


understanding of a scientific principle. 
Example: Both the submarine and the dirigible 
are designed to function through 
application of Archimedes’ Prin 
ciple. 

The accepted scientific principle re 
ferred to here is: 

A body immersed or floating in a 
fluid is buoyed up by a force 
equal to the weight of the fluid 
displaced. 


To he considered a scientific principle, a 
Statement 
(a) Must be a generalization. 


(b) Must be a clear statement of a 
process or an interaction. 

(c) Must be capable of illustration so 
as to gain conviction. 

(d) Must not be a definition. 

(e) Must not deal with a specific sub- 


stance or variety, or with a limited 
group of substances or species. 


1 that a contribution 


2. It will be considerec 
to an understanding of An ELEMENT 
OF SCIENTIFIC METHOD is indicated 
in a film: 

a. If the narrator’s script, the actors’ 
dialogue, or the sub-title script includes a 
Scien- 


direct reference to an Element of 


tific Method. 


Example: We must now select the most likely 


explanation for this reaction and 
proceed to test that hypothesis 
experimentally. 


b. If the narrator's script, the actor's 
dialogue, or the sub-title script employs a 
technical term or phrase which has direct 
reference to some aspect of the Scientific 
Method, or 
without an understanding of the Elements 
of Scientific Method. 


which cannot be understood 
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Example: Observing the flow of urine out of 
these tubes, we see that the rate 
of urine formation in the experi- 
mental animal-on the right is much 
greater than in the control animal. 

In this case the terms “ experi- 
mental animal” and “control ani- 
mal” allude to integral concepts in 
the scientific method. 

c. If it seems reasonable to infer (that 
is, if there is defensible evidence to indi- 
cate) that the narrator, actor, or title 
author had an Element of Scientific Method 
in mind and was manifestly attempting 
to convey or demonstrate its meaning. 

Example: Roux (Pasteur’s assistant)—Have 

we found anything? 

Pasteur (Peering through mi- 
croscope) — Nothing definite. 
(Sighs) Try Again. 

Technician (slumping wearily in 
his chair) Again? 

Pasteur—Yes, again, again, and 
AGAIN! Remember our aim: 
Find the microbe; kill the 
microbe ! 

The Element of Scientific Method 
exemplified here is “Testing the 
hypothesis by carrying out the 
experiment with great care and 
accuracy.” 

(For a master list of the elements of 
scientific method, see the author’s articles 
upon the subject appearing in earlier issues 
of this magazine.) * 


3. It will be considered that a contribution 
to the understanding of a SCIENTIFIC 
ATTITUDE is indicated in a film: 

a. If the narrator’s script, the actors’ 
dialogue, or sub-title script includes a 
direct reference which unmistakably indi- 
cates or refers to a Scientific Attitude. 

Example: One of the marks of a true sci- 

entist is his insatiable curiosity to 
know more about the world around 
him. 
This statement paraphrases the 
scientific attitude indicated in: 
“A curiosity to know about one’s 
environment.” 


b. If the narrator’s ‘script, actor’s dia- 
logue, or the sub-title script calls attention 
directly to the possession, or the lack, of 
a specific Scientific Attitude on the part 
of a character portrayed in the film, or of 


[Vor. 30, No. 2 


any other person whose name or person- 
ality is involved in the film. 


Example: Colonel Mackey (to his staff offi- 
cers in Uganda)—If anyone can, 
Doctor Bruce will soon get to the 
bottom of things. He'll not rest 
until he’s learned every fact any 
of you know about the Sleeping 
Sickness; and you'd better not 
palm off any of your fancy 
theories on him either. He'll 
check up on every blasted thing 
you say, and if you’ve been pull- 
ing his leg, he’ll be back to throw 
the lie in your teeth. In a nice 
way, of course. 

Two scientific attitudes are evi- 
denced in these remarks: 

“An unwillingness to accept as 
facts any statements not supported 
by convincing proof.” 

“The intention to respect another’s 
point of view.” 


c. If it seems reasonable to infer (that 
is, if there is defensible evidence to indi- 
cate) that the narrator, actor, or sub-title 
author had one of the Scientific Attitudes 
in mind and was manifestly attempting to 
convey or demonstrate its meaning. 


Example: We should be scientific about this, 
you know. 

After all, I’ve had my fill of super- 
stitions from these natives here- 
abouts. There’s an explanation 
for what has been happening, if 
we can only discover what it is. 

In this case, the scientific attitude 
illustrated is: 

“The belief that nothing can hap- 
pen without a cause and that 
occurrences that seem strange and 


mysterious can always be ex- 


plained by natural causes.” 


(For the master list of scientific atti- 
tudes used in this study, see Caldwell 
and Curtis’ latest textbook for general 
science. ) 

The foregoing criteria were also vali- 
dated by the expert judgment of three 
specialists in the field of the teaching of 
science to determine whether each criterion 
was appropriate, practicable for application, 
objective, and comprehensive. 

Attention should be called at this point 
to the fact that the three categories of 
functions (unique, specialized, contributions 
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to objectives) are not mutually exclusive. 
By way of illustration, one might consider 
the hypothetical case of a photomicrograph 


(specialized function) depicting organisms 
in slow motion (unique function), projected 
in conjunction with a reference by the 
narrator to some scientific principle (con- 
tribution to a major science objective). 
On the other hand, one scene might serve 
two or more unique functions at once, as 
in the case of a vibrating cello string de- 
picted in slow motion with accompanying 
sound recording of the musical note thus’ 
produced. In the film analyses, scenes 
were found in several instances to serve 
at least two functions. 


SELECTION OF FILMS FOR ANALYSIS 
Although any random selection of science 
films might have been analyzed for evalu- 
ative purposes and the results found to 
be informative, it was believed that analysis 
of the best films available would be much 
more revealing of the degree to which 
classroom films have been developed in 
their effectiveness for realizing the three 
teaching objectives mentioned earlier, and 
for performing the unique and specialized 
functions of motion pictures. Therefore, 
two current catalogs* of teaching films, 
Selected Educational Motion Pictures 
(American Council on Education) and The 
Film Utilization Guide (University of 
Michigan) were examined. Those films 
which rated each 
under the headings of astronomy, biology, 
chemistry, general science, geology, health 
and hygiene, physics, and physiology were 
noted. 
in the first catalog, twenty-eight of which 
were also listed in the second catalog. How- 
ever, four of the latter had been rated as 
“good” rather than excellent, and as a 
consequence were excluded from the final 


were “excellent” in 


Thirty-eight such titles were found 


selection. 


TECHNIQUES OF ANALYSIS 

A special form of check-sheet was next 
devised, upon which each individual scene 
of an entire film could be indicated as (1) 
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serving certain specified unique or special- 
ized functions of motion pictures (if any), 
(2) contributing to one or more of the 
three objectives of science teaching (if 
any), or (3) serving no such functions or 
A trial 
analysis of one film which was not included 


contributing to no such objectives. 


in the list selected for study, was then 
made by the investigator for the purpose 
of devising and refining a routine of film 
analysis, gaining facility in its use, and 
testing the adaptability of the check-sheet 
for its purpose. 

The following routine method of pro- 
cedure was thus developed in practice and 
followed the 


consistently throughout 


twenty-four film analyses: 


1. Prepare a blank check-sheet for use, filling 
in the film title, date, evaluator’s name, etc 


tN 


Project the entire film twice at 
full projection speed to familiarize oneself 


once or 


with its contents. 
3. lf no printed transcript of narration is 
supplied with the film 
a. Number several sheets of paper in 


double-column from 1 to 100 o1 
to provide sufficient 

b. Operate projector at 
without sound 

c. Identify each scene with a descriptive 
word or phrase, and enter these after 
the proper scene number 

d. Re-project the film, checking for 
accidental omissions 


more 
scene-numbers 


slowest speed 


4. If a printed transcript of narration is sup 
plied ‘with the film: 
a. Operate projector at slow speed, ut 
with sound 
b. Enter the number of each scene upon 
the margin of the transcript opposite 
the corresponding point in the nar 
ration 
c. Re-project the 
accidental 


film, checking for 
omissions 
5. Study the film content to identify and 
tabulate the scenes which serve unique or 
specialized functions, as described in the 
criteria set up for the purpose: 
a. Project the film at medium 
with sound 
b. Record the function served by the 
scene (if any) in rough form by 
abbreviations opposite each 
listed on the transcript or numbered 
page 
c. Re-project the film, checking for 
errors or omissions in the record 
d. Transpose the corrected record from 


speed 


scene 
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its rough form on the scene lists to 
the check-sheet 

6. Examine the narration and titles to dis- 

cover, and to copy verbalim, the statements 

in which a scientific principle, an element 

of scientific method, or a scientific attitude 

is indicated as described in the criteria sct 
up for that purpose: 

a. Review the entire narration carefully 
to detect omissions and oversights in 
the record of analysis 

b. Transpose to the check-sheet the cor- 
rected record of the film’s contribu- 
tions to the three teaching objectives 


“I 


Complete the check-sheet record by tally- 
ing those which did not serve a 
unique or a specialized function nor con- 
tribute to a major objective. 


scenes 


The reliability of the investigator’s judg- 
ment in the application of the criteria was 
checked by means of a second analysis of 
three different films (14.8 per cent of the 
total number of scenes) approximately six 
or seven weeks after the initial analysis. 
The two analyses were found to be in 
agreement on the marking of the various 


EDUCATION 


[| Vo. 30, No. 2 


The 


validity of the investigator’s judgment was 


scenes in 90.2 per cent of the cases. 


also checked by having most of the same 
three films (12.7 per cent of the total 
number of scenes) analyzed by three ex- 
perienced science teachers, who worked as 
a committee and employed the same tech- 
niques of analysis as those used by the 
investigator. The percentage of agreement 
between the combined judgments of the 
committee and those of the investigator 
was 86.0 per cent. A comparison of the 
investigator’s second (check) analysis, per- 
formed from six to seven weeks after the 
originals, with those of the judges showed 
a percentage of agreement of 95.5 per cent. 
These measures were deemed to indicate 
that the reliability and validity of the in- 
vestigator’s judgment in» applying’ the 
criteria to the films’ contents were suffici- 
ently high to warrant the use of the data 
gained in the course of this investigation. 
(Part II will appear in the April issue.) 


A STUDY OF THE DEGREE OF RELATIONSHIP EXISTING 
BETWEEN ABILITY TO RECALL AND TWO MEASURES 
OF ABILITY TO REASON * 


Victor C. 


SMITH 


Ramsey Junior High School, Minneapolis, Minnesota 


MAJOR problem of science education 
is how to teach and develop the ability 
In general, experiments relating 
to this problem have been inconclusive. 


to reason. 


The problem investigated in this study 
is to determine the relationship between 
ability to recall facts of science, ability to 
reason as measured by a particular test, 
and measured general intelligence of ninth 
grade general science pupils. 

A reasoning test was designed to measure 
ability to understand relationships between 

* This is an abstract of a portion of the Ph.D. 
thesis, Factors Affecting Learning of General 
Science, which is on file at the library of the 
University of Minnesota. In this abstract 
bibliography and tests of significance have been 
omitted for brevity. Part I of this study 
appeared in the February number. 


This test was 
made in matching form, each of the 13 
sections consisting of lists of seven to ten 
principles to be matched by lists of forty 
related ideas. 


principles and related ideas. 


The pupil's problem was to 
match the ideas with the principles. These 
tests are now published under the title 
An Exercise in Thinking in the general 
(J. B. 


There is one 


science textbook Using Science. 
Lippincott Company, 1942). 
test for each of thirteen units of instruc- 
tion. Development of this test required two 
years of preliminary experimentation. 

In this test it is not necessary for the 
child to recall any information whatsoever. 
All principles and related ideas are stated 
The 


problem is to match the items with the 


as true, complete sentences. only 
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principles. (The key to this test was made 


from the combined judgments of three 
competent science teachers.) ‘The relia- 
bility of the 40-item tests averaged .75. 

The test of ability to recall information 
consisted of batteries of completion items 
covering the same subject matter as was 
included in the reasoning test. 

The general intelligence test is com- 
monly accepted as indicating to some ex- 
tent the ability of the individual to reason 
in complex abstract situations. 

Four groups of pupils, consisting of 265 
pupils in eight classes, were taught accord- 
ing to usual classroom methods. The 
reasoning test was administered at the time 
of completion of the unit of study to which 
it applied. By combining the scores of 
several unit reasoning tests, the lowest 
predicted reliabilities of any battery of tests 
was .923, the highest, .947. 

About ten days after the administration 
of the reasoning test a battery of com- 
pletion items was administered covering 
each unit. Scores of several of these tests 
were also combined to increase their pre- 
dicted reliabilities which ranged from .910 
to .964 for various batteries. 

The total number of items in the various 
batteries ranged from 160 to 210. 

Correlations were then calculated for 
each of the four groups between IQ and 
Completion scores, IQ and _ Reasoning 
scores, and Completion and Reasoning 
scores. By statistical techniques the corre- 
lations were then combined into three 
correlations, as follows: 


TABLE | 


CorRRELATIONS Between IQ, CompLetion TEsTs 
AND REASONING TESTS 


. 
[Q—Completion .585 
IQ—Reasoning .580 
Reasoning—Comption .770 
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The difference between a correlation of 
770 and .585 or .580 is almost certainly 
statisticaily significant. 

In order to differentiate further between 
the relationships involved, the method of 
partial correlation was employed to sepa- 
rate the effect of each variable from the 
effects of the other two. 

TABLE II 
PARTIAL CORRELATIONS WITH EACH OF THI 
THREE VARIABLES HELD CONSTANT IN TURN 


Held Constant Factors correlated partial r 


Reasoning scores IQ-Recall scores 25 
Recall scores 1Q-—Reasoning scores 23 
IQ Recall and Reason 

ing scores 65 


Here are shown much more clearly the 
true relationships involved. ‘The effect of 
IQ is shown to be relatively much less 
than that of the other two factors in knowl 
edge of general science. 

It is not possible from correlations to 
assign cause and effect relationships. It 
is possible to draw certain very definite 
conclusions, however. 

1. The abilities measured by the mental 
test and indicated by 1Q are not necessarily 
the major abilities involved in learning 
general science material tested. 

2. Ability to recall information and 
ability to see relationships between infor- 
mation and related principles are closely 
correlated. 

3. While it is not possible to Say that 
ability to recall information is sufficient 
to insure understanding of relationships, 
or vice versa, the two seem to be products 
of the same learning process and are highly 
and closely related to each other. 

4. It is unlikely that a type of learning 
which fails to produce the ability to re- 
call facts will be able to produce the ability 
to see relationships and to understand 
scientific principles. 











SCIENCE READING MATERIALS FOR PUPILS AND TEACHERS * 


CLARENCE M. PRruItTtT 


University of Illinots 


Pistorrus, ANNA. What Bird Is It? Wilcox 
"45, 24 p. $1.00. 

QuINN, VERNON. Picture Map Geography of 
Canada and Alaska. Lippincott ’44, 114 p. $2.00. 


-- Picture Map Geography of the Pacific 


Islands. Lippincott ’45, 122 p. $2.00. 

Rerep, WitttAM M. The Sky Is Blue. Har- 
court ’40, 151 p. $1.50. 

Rosinson, W. W. and Irene. Big Boy. Mac- 
millan ’44, 55 p. $1.50. 

SALTEN, Ferix. Bambi. Grosset ’40, 293 p. 
$0.85. 

Bambi’s Children. Grosset ’41, 315 p. 

$0.75. 

Smitu, E. Boyp. So Long Ago. Houghton 
44, 35 p. $2.00. 


Sperry, ARMSTRONG. The Bamboo; The Coco- 


nut. Macmillan ’42, 47 p. each. $1.00 each. 

Wesper, IRMA E. Travelers All. W. R. Scott 
"44, 32 p. $1.25. 

WuHitppLe, GERTRUDE. Airplanes at Work. 
Macmillan °44, 248 p. $1.00. 

Writers’ Program. Oil and Gas; Story of 


Coal; Story of Iron and Steel; Snow, Glaciers, 
and Icebergs; Ladder of Clouds; Trip on Many 
Waters; Trains Going By; Life in an Ant Hill; 
A Dream of Stars; Looking at the Moon; 
Lightning and Electricity; Story of Bees; Book 
of Stones; Wind, Water and Air; Light of the 
World; Story of Copper; Story of Glass; 
Romance of Rubber; Auminum; Cement; Story 
of Paper; Money; Oysters; Gold; Salmon; 
Rayon, Nylon and Glass Fibers; Plastics. Whit- 
man ‘41-"45. $0.50 each. 

YALE, JONATHAN. Storybook of Clothing and 


Shelter. Cardy '39, 272 p. $0.92. 
PART IV 
CoLLEGE TEXTBOOKS 
A. Astronomy 
Fatu, Epwarp A. Elements of Astronomy. 


McGraw ’44, 386 p. $3.00. 

FisHer, GeorGe CLiype and LocKwoop, MARIAN. 
Astronomy. Wiley ‘40, 205 p. $1.75. 

Russe__t, Henry Norris; DuGan, R. S. and 
Stewart, J. Q. Astronomy I: The Solar System. 
Ginn '45, 470 p. $3.00. 

SKILLING, Witt1AM T: and RicHArpson, R. S. 
Astronomy. Holt ’39, 579 p. $3.00. 


B. Biology 


Best, CHARLES H. and Tay or, H. B. Living 
30dy. Holt ’44, 571 p. $3.90. 
* Continued from February, 1946, Science 
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KeNoGER, Lestie A. and Gopparp, HeNry A. 
General Biology. Harper ’45, 653 p. $4.50. 

MacDoucaL, Mary and Hecner, R. W. 
Biology, the Science of Life. McGraw °43, 912 p. 
$4.00. 

MerepitH, F. L. The 
Blakiston ’42, 427 p. $2.50. 

NewMAN, Horatio H. Outlines of General 
Zoology. Macmillan ’43, 661 p. $4.00. 

Suu, Aaron F. Principles of Animal Biol- 
ogy. McGraw ’41, 417 p. $3.50. 

TRANSEAU, Epcar N. Textbook of Botany. 
Harper '40, 812 p. $4.00. 

WEATHERWAX, PAuL. Plant Biology. Saunders 
42, 455 p. $3.25. 


Science of Health. 


C. Chemistry 


STUART. Introductory 
Chemistry. Macmillan °45, 645 p. 
Brirscor, Herman T. General 
Houghton °45, 586 p. $3.50. 
FRANCIS, CHARLOTTE and Morsg, E. C. 
mentals of Chemistry and Applications. 


General 
$4.00. 


Chemistry. 


BRINKLEY, 


Funda- 
Mac- 


millan °43, 537 p. $3.50. 

Hopkins, B. Situ. General Chemistry. 
Heath ’42, 787 p. $3.80. 

Naytor, Netire and LeVesconte, A. M. 


Introductory Chemistry With Household Appli- 
cations. Appleton ’41, 476 p. $3.25. 
D. Geography 


3ENGSTON, NELS and VAN Royen, W. Funda- 
mentals of Economic Geography. Prentice 42, 


802 p. $4.25. 

Casse, E. C. and Bercsmark, D. R. College 
Geography. Wiley °40, 767 p. $4.00. 

Cressey, Georce B. Asia’s Lands and People. 
Whittlesey °44, 608 p. $4.50. 

Davis, D. H. The Earth and Man. Macmil- 
lan '42, 675 p. $4.25. 

FincH, VERNON C. and FrewortHa, G. T. 
Elements of Geography. McGraw °42, 823 p. 
$4.00. 

Parkins, A. E. and Wuitaker, J. R. Our 
Natural Resources and Their Conservation. 
Wiley '39, 647 p. $4.00. 


RENNER, G. T. 
"44, 728 p. $3.75. 

SmitH, J. Russert and Puitups, M. O. 
North America. Harcourt ’40, 1008 p. $4.75. 

TREWorTHA, GLENN. Japan, a Physical, Cul- 
tural and Regional Geography. Wisconsin °45, 


Global Geography. Crowell 


607 p. $5.00. 
Wuitseck, R. H. and WitttaMs, F. E. Eco- 
nomic Geography of South America. McGraw 


"44, 469 p. $3.50. 
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E. Geology 


3LAIR, THomAs H. Climatology. Prentice 
42, 484 p. $5.00. 
Branps, Georce J. Meteorology, A Practical 


Course in Weather. McGraw °45, 235 p. 

GeorGE, Russet D. Minerals and 
Appleton °43, 595 p. $6.00. 

Hinps, NorMan. Geomorphology, the Evolu- 
tion of Landscape. Prentice ’43, 595 p. $5.00. 

Hussey, Russet. Historical Geology, the 
Geologic History of North America. McGraw 
"45, 491 p. $3.50. 

Lopeck, A. K. Geomorphology, an Introduc 
tion to the Study of Landscape. McGraw '39, 
731 p. $4.50. 

LONGWELL, CuHester R. Et AL. Outlines of 
Physical Geography. Wiley °41, 381 p. $2.75. 

SCHUCHERT, CHARLES and Duwnpar, C. O. 
Outlines of Historical Geology. Wiley °41, 291 p 


$2.50. 


Rocks. 


$2.50. 

TREWARTHA, GLENN T. An Introduction to 
Weather and Climate. McGraw °43, 545 p. 
$4.00. 

VONENGELN, O. D. Geomorphology. Macmil 
lan °42, 655 p. $4.50. 

F. Physics 
Avery, MARGARET. Household Physics. -Mac- 


millan ’39, 439 p. $3.50. 
Biack, Newton H. 
College Physics. Macmillan ’41, 734 p. 
Fotey, ArtHur L. College Physics. 
ton °41, 757 p. $3.75. 
HAUSMANN, Erick and Stack, E. P. 
Van Nostrand ’44, 857 p. $5.50. 
Perkins, Henry A. College Physics. 
tice ‘43, 802 p. $4.50. 


Introductory Course in 
$3.75. 
Blakis- 


Physics. 


Pren- 


G. Survey Courses 

ALLEN, JoHN S. Et AL. Atoms, Rocks and 
Galaxies. Harper ’42, 719 p. $3.75. 

BAwbpEN, ALBEert T. Man’s Physical Universe. 
Macmillan °43, 832 p. $4.00. 

Bretz, J. Harran. Earth 
40, 260 p. $2.25. 

Capiz, E. J. Ef At. 


Wiley 


Sciences. 


The Physical Sciences. 


Prentice "41, 754 p. $3.75. 

Carison, Anton J. and Jounson, V. The 
Machinery of the Body. Chicago °41, 620 p. 
$4.00. 


Cueronis, NICHOLAS ET AL. The Study of the 
Physical World. Houghton ’42, 884 p. $3.85. 

Crark, C. C. and Hatt. This Living World. 
McGraw 740, 519 p. $3.25. 

——— Jouwnson, C. A. and Cockapay, L. M. 
This Physical World. McGraw ’41, 528 p. $3.25. 

DuNNING, J. R. and Paxton, H. C. Matter, 


Energy and Radiations. McGraw 41, 668 p. 
$3.50. 
Dyer, Water A. A Practical Survey of 


Holt °41, 480 p. 


$2.80. 


Chemistry. 


READING 
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MATERIALS 


Enret, WILLIAM F. Mac 
millan °42, 639 p. $3.90 


FisHEr, GEorGE CLypeE and Lockwoop, MARIAN 


Physical Science 


Astronomy. Wiley ’40, 205 p. $1.75 

GERARD, RALPH W The Body Functions 
Wiley '41, 289 p. $1.75. 

Gray, Dwicut E Man and His Physical 


World. Van Nostrand °42, 665 p 
Hatcuer, W. H. An Introduction to Physical 
Science. Wiley *40, 423 p. $3.00 


$3.75 


Jean, FRANK; HArrRAn, E. C. and HermMan, 
F. L. Man and His Physical Universe. Ginn 
43, 607 p. $3.25. 

Man and His Biological Universe 
Ginn °44, 607 p. $3.50. 


Krauskopr, K. Fundamentals of Physical 


Science. McGraw ’41, 660 p. $3.50. 
PARSHLEY, Howarp M Biology Wiley ‘40, 
232 p. $1.75. 
RicHARDSON, Epwarp G *hysical Science in 
Modern Life. Van Nostrand ’39, 256 p. $3.00 
Rocers, J. Speep et At. Man and His Bio 
logical World. Van Nostrand *42, 607 p. $3.50 


Stanrorp, FE. E. Man and the Living World 


Macmillan 40, 916 p. $3.75. 

Swann, W. F. G. Physics. Wiley ’41, 274 p 
$1.75. 

Van DevenNTER, WILLIAM ( Course Outline 


Stephens '44, 262 p. $2.75. 
Chemistry. Wiley ’42, 300 p 


for General Biology. 
WeEnNoprt, GERALD 


$1.75. 
Wuitr, Harvey E. Classical and Modern 
Physics. Van Nostrand ’40, 712 p. $3.75. 
PART IV 
POPULAR 
A. Astronomy 

ALLEN, JonN S \stronomy. Bobbs °45, 
199 p. $2.50. 

BERNHARD, STEPHEN A. ET AL. New Hand 
book of the Heavens. Whittlesey ‘41, 299 p 
$2.50. 

Box, Bart J. and Bok, Priscitra. The Milky 
Way. Blakiston ‘45, 224 p. $2.50. 

CAMPBELL, LEON and Jaccutra, LINGI Che 
Story of the Variable Stars. Blakiston ‘41, 
226 p. $2.50. 

Dimitrorr, Georce and Baker, JAmMes. Tele 
scope and Accessories. Blakiston °45, 309 p. 
$2.50. 

Draper, Artuur L. and Lockwoop, MARIAN, 
The Story of Astronomy. Dial 39, 394 p. $3.00 

Frost, GreorGe E. Planets, Stars and Atoms 
Caxton *42, 295 p. $3.00. 

GaAmow, Georce. The Birth and Death of the 
Sun. Viking ’40, 238 p. $3.00. 

Go.pserG, Leo and ALLerR, LAwrence. Atoms, 


Stars and Nebulae. Blakiston ‘43, 323 p. $2.50. 
IontpES, STEPHEN A. and IonrpEs, MARGARE1 
L. Stars and Men. Bobbs '39, 460 p. $4.00. 
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The Universe Around Us. 
$3.75. 


JEANS, Sir JAMES. 
Macmillan ’44, 297 p. 
———— Mysterious Universe. 
192 p. $1.39. 
Jones, H. S. 
lan 40, 299 p. 
Lee, OLIVER. 
169 p. $2.50. 
Scort, ). &. 
’42, 374 p. 
SHAPLEY, 


Macmillan ’44, 


Life on Other Worlds. 
$3.00. 
3eyond Yonder. 


Macmil- 
Chapman ’39, 
Stars in Myth and Fact. Caxton 
$3.00. 

HaARLow. 


Galaxies. Blakiston °43, 


229 p. $2.50. 

SUTHERLAND, Lovuts. Book of the Stars. 
Ackerman '44, 230 p. $3.00. 

Watson, FLercuer G. Between the Planets. 
Blakiston °41, 222 p. $2.50. 

Wurppe_e, Frep L. The Earth, Moon and 
Planets. Blakiston ’41, 293 p. $2.50. 


Wyttr, C. C. Astronomy, Maps and Weather. 
Harper °42, 443 p. $3.90 


B. Aviation 


Anpberson, Lonzo. Bag of Smoke. Viking 
"42,179 p. $2.00. 
3ARRINGER, LEWIN. Flight Without Power: 


the Art of Gliding and Soaring. Pitman ’40, 
251 p. $3.50. 

CaLpwe.LL_, Cy. Air Power and Total War. 
Coward °43, 244 p. $2.50. 

Cave, Hucu. Wings Across the World. 
Dodd °45, 175 p. $2.50. 


CHAPIN, Mary. 
338 p. $2.50. 

CLEVELAND, REGINALD. 
McGraw °44, 359 p. $2.75. 

Co.ttison, Tuomas. The Superfortress is 
Born: the Story of the Boeing B29. Duell °45, 


Why Men Fly. Reynal ’43, 


Coming Air Age. 


218 p. $3.00. 

Dene, Scuarto. Trail Blazing in the Sky. 
Goodyear 43, 110 p. 

Fe_sen, Grecor. Pilots All. Harper ’°44, 
204 p. $2.50. 

Francis, Devon. Aviation. Bobbs ’45, 229 p. 
$2.50. 

Hatt, CHaArLeEs G. How a Plane Flies. 


Funk 742, 235 p. $2.00. 
HALPINE, CHARLES. 
Van Nostrand ‘41, 220 p. 
HEINMULLER, JOHN P. 


A Pilot’s Meteorology. 
$2.00. 
Man's Fight to Fly. 


Funk °44, 366 p. $6.00. 
Jounston, S. Paur. Wings After War. 
Duell ’44, 129 p. $2.00. 


JorDANOFF, ASSEN. 
294 p. $3.00. 

—— Through the Overcast: the Weather 
and Art of Instrument Flying. Funk ’43, 356 p. 
$3.00. 

KRAGHT, PETER. 
Aircraft Operation. 
$3.00. 

LANDE, ALFRED. 
hold °45, 122 p. 

Lune, T. F. 
63 p. $1.00. 


Your Wings. Funk ’42, 


Meteorology for Ship and 

Cornell Maritime °42, 373 p. 
The Physics of Flight. Rein- 
$2.50. 


Types of Planes.. Harper °43, 
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Macautey, C. F. The Heliocopters are Com- 
ing. Whittlesey ’44, 165 p. $2.00. 

Morris, C. L. Pioneering the 
McGraw °45, 161 p. $2.75. 

PeNnDRAY, G. Epwarp. The Coming Age of 
Rocket Power. Harper ’45, 244 p. $3.50. 


Heliocopter 


Stout, Wittram B. Tomorrow we Fly 

Crowell °43, 160 p. $2.00. 

WInston, Ropert A. Aircraft. Carrier 
$2.00. 


Harper ’42, 88 p. 


Dive Bombers. Holiday °39, 191 p 
$2.00. 
— Aces Wild. Holiday ’41, 320 p 
$2.50. 
c Biology 
ACKERMAN, Luioyp. Health and Hygiene. 
Cattell ’43, 907 p. $5.00. 
ANDREWS, Roy CHAPMAN. Meet Your An 
cestors. Viking *45, 259 p. $3.50. 
ATKINSON, Mires. Behind the Mask of Medi- 
cine. Scribners *41, 348 p. $3.00. 
Baker, Otitver E. Agriculture in Modern 
Life. Harper ’39, 303 p. $3.50. 
Baker, Jounn R. The Scientific Life. Mac- 


millan ’43, 154 p. $2.50. 


3AKER, RAcHEL. The First Woman Doctor. 
Messner 44, 246 p. $2.50. 

Beese, Witt1AM. The Book of Naturalists. 
Knopf °44, 499 p. $3.50. 


Benmoscue, M. A Surgeon Explains to the 
Layman. Simon ’40, 317 p. $3.00. 
Benz, Francis E. Pasteur. Dodd '39, 232 p. 


$2.00. 

Bincer, Cart. The Doctor’s Job. Norton ’45, 
243 p. $3.00. 

Biack, Joun D. Food Enough. Cattell °43, 
269 p. $2.50. 


BoerKER, RicHarp. Behold Our Green Man 
North Carolina ’45, 313 p. $4.00. 
3RUERE, MARTHA BeENSLEY. Your 
Lippincott ’45, 159 p. $2.50. 
Capsot, HvuGuH. The 


sions. 


Forests, 


Patient's Dilemma. 


Reynal ’40, 284 p. $2.50. 

CAHALANE, Victor. North American Mam 
mals. Macmillan ‘45, 320 p. $3.50. 

CANNON, WaLteR B. The Way of an Investi 
gator. Norton ’45, 229 p. $3.00. 

CARRIGHAR, SALLY. One Day on Beetle Rock. 


Knopf ’44, 196 p. $2.75. 

Cassits, Peter. The Amazing Story of Your 
Wonderful Human Body. World Pub. ’45, 272 p. 
$1.98. 

Casson, STANLEY. 
Harper °40, 339 p. 

Cuace, L. M. 
$3.50. 

Cueyney; FE. G: and ScHANTz, HANSEN T. 
This Is Our Land. Webb 40, 337 p. $3.00. 

Cuittick, V. L. O. Ring-Tailed Roarers. 


The Discovery of Man. 
$3.00. 


Look at Life. Knopf ’40, 224 p. 


Caxton °44, 316 p. $3.50. 

CLAPESATTLE, H. B. The Doctors Mayo. 
Minnesota '41, 812 p. $3.75. 

CLARK, Paut F. and Avice Scuretpt. Mem- 
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$2.00. 
COLLINGWoop, Rosin 


Viking °45, 59 p. $1.00. 
Crite, Georce. Intel 


336 p. $3.00. 


pE Kruir, PAut. fF 
court "40. 246 p. $2.06 


380 p. $3.50. 
DoLLARD, JOHN. \ 
Fears. Reynal ’42, 213 
Dorrance, ANNE. ( 
day °45, 187 p. $2.00. 
DuBKIN, LEONARD. 
Whittlesey °45, 167 p. 
EBERSON, FREDERICK. 
Cattell '41, 354 p. $3.5 


Emotional Problems « 
438 p. $5.00. 


fit. Macmillan 41, 251 
Finney, J. M. T. A 

40, 396 p. $3.75. 
FisuBern, Morris ( 

Dutton °45, 418 p. $5. 
FLEXNER, ABRAHAM. 


414 p. $3.75. 


GERMAN, WILLIAM. 
Duell ’41, 300 p. $2.75. 


439 p. $3.75. 


232 p. $2.50. 


Guyer, MicHaet F. 
Biologist Looks at M 
$3.50. 


HAAGENSEN, C. D. 


"43, 444 p. $3.75. 
Haccarp, Howarp V 


Haupane, J. B. S. 


HARTWELL, Dickson. 
Dodd ’42, 236 p. $3.00 








ENGLISH, O. SpurRGEON and PEArson, G. H. J 


orable Days in Medicine. Wisconsin °42, 305 p. 


G. Idea of Nature. 


Oxford °45, 183 p. $4.00. 
Cousins, NorMAN. Modern Man Is Obsolete. 


ligence, Power and Per- 


sonality of Man and Animals. Whittlesey ’41, 


Davis, MAXINE. Woman's Medical Problems. 
McGraw °45, 220 p. $2.00. 


lealth is Wealth. Har- 
). 


Dietz, Davin. Medical Magic. Dodd ’39, 


‘ictory Over Haunting 
p. $2.00. 
sreen Cargoes. Double- 


The Murmur of Wings. 
$2.00. 

The Microbes Challenge. 
(0). 


f Living. Norton ‘45, 


Estaprooks, G. H. Man, the Mechanical Mis- 


p. $2.50. 
Surgeon’s Life. Putnam 


Ed.). Doctors at War. 
0. 
I Remember: the Auto- 


biography of Abraham Flexner. Simon ’40, 


Doctors Anonymous. 


Gerard, R. W. Unresting Cells. Harper °40, 
Gorvon, C. H. The Living Past. Day ’41, 


Gray, Georce W. Advancing Front of Medi- 
cine. Whittlesey '41, 425 p. $3.00. 

GRIFFIN, ALEXANDER. Out of Carnage. 
Howell ’45, 327 p. $3.00. 

GrinkKer, Roy R. and Sprecer, Joun P. Men 
Under Stress. Blakiston ’45, 484 p. $4.00. 


Speaking of Man: A 
an. Harper °42, 321 p. 


and WynpHam, E. B. 


Lioyp. A Hundred Years of Medicine. Sheridan 


NV. Man and His Body. 


Harper ’39, 594 p. $4.00. 


New Paths in Genetics. 


Harper °42, 206 p. $2.50. 
The Adventures of a _ Biologist. 

Harper °40, 281 p. $3.00. 
Harpote, JAMES. Behind the Surgeon’s Mask. 

Stokes ’40, 308 p. $2.75. 


Dogs Against Darkness. 





ScIENCE READING MATERIALS 


Hetser, Victor. You're the Doctor. Norton 


’39, 300 p. $3.00. 


Hertzier, Artuur. Doctor and His Patient 
Harper '40, 316 p. $2.75. 

Hitter, LeyAremM. Surgery Through the Age 
Hastings °44, 176 p. $3.50 

HILirarD, JESSAMINE Are You Allergic 
Barrows °43, 248 p. $2.50 

Hinstz, LeraAnp. The Person in the Body 
Norton 45, 263 p. $2.75 

Hooton, Earnest. Twilight of Man. Putnam 
39, 308 p. $3.00. 

Why Men Behave Like Apes and 

Vice Versa. Princeton °40, 234 1 $3.00 


f 


Howarp, Ropert Two Billion Acre Farm 
Doubleday °45, 209 p. $2.50 
Howe.is, WILLIAM Mankind So Far 


Doubleday °44, 319 p. $4.50 

Hrpiicka, ALES Alaska Diary. Cattell °43, 
414 p. $5.00 

HyLaANnver, CLARENCE J. and STANLEY, OrAN 
B. Plants and Man. Blakiston °41, 518 p. $3.00 


KNaApp-FISHER, Husert C Man and His 
Creatures. Dutton °42, 236 p. $2.00 
KeLiocc, Cuartes E. The Soil That Sup 


ports Us. Macmillan °41, 370 p. $3.50. 

Latte, Ratpu K. General Biology and Phi 
losophy of Organism. Chicago '45, 215 p. $3.00 

Linton, RavpH. The Science of Man in the 
World Crisis. Columbia °45, 532 p. $4.00 

Lovertpce, ArtHUR. Many Happy Days I’ve 
Squandered. Harper ‘44, 278 p. $2.75 

Lutz, Frank. A Lot of Insects. Putnam °41, 
304 p. $3.00 

MerriAM, JoHN C. The Garment of God 
Scribners °43, 162 p. $2.00. 

Morris, PE \ They Hop and Crawl 
Cattell ’44, 253 p. $3.50 

NeepHAM, James G. About Ourselves. Cat 
tell '41, 276 p. $3.00. 


NewMAN, Horatio H Multiple Human 
Births. Doubleday '40, 214 p. $2.50. 
Nosite, RutH Crossy. The Nature of the 


Beast. Doubleday ‘45. $2.75. 

OBERLING, CuHarRLES. The Riddle of Cancer 
Yale °44, 196 p. $3.00. 

Osporn, FrievertcK. Preface to Eugenics 
Harper '40, 312 p. $2.75. 

PeattieE, DonaLp Cutross. Flowering Earth 
Putnam °39, 260 p. $2.59. 

—_— — Road of a Naturalist. Houghton '41, 
315 p. $3.00. 

Pickarp, Mance E. and Butey, R. CARLy_e. 
The Midwest Pioneer, His Ills, Cures and Doc- 
tors. Banta °45, 339 p. $5.00. 

Piatt, RutHerrorp H. This Green World 
Dodd °42, 222 p. $3.75. 

Popotsky, Epwarp. Stop Worrying and Get 
Well. Ackerman '44, 124 p. $2.00. 

Quinn, Vernon. Stories and Legends of 
Garden Flowers. Stokes °39, 245 p. $2.50. 

——— Shrubs in the Garden and Their 
Legends. Stokes °39, 308 p. $2.50. 
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Raper, Howarp. Man Against Pain. Pren- 
tice *45, 345 p. $2.00. 

RatcuirF, J. D. -Yellow Magic, the Story of 
Penicillin. Random 45, 173 p. $2.00. 

Ray, Marie B. Doctors of the Mind. Little 
42, 335 p. $3.00. 

RENNER, GeorGeE T. Conservation of Natural 
Resources. Wiley °42, 228 p. $2.75. 

RicHARDSON, HENry B. Patients Have Fami- 
lies. Oxford 45, 408 p. $3.00. 


Rickett, HaArotp W. The Green Earth. 
Cattell ’43, 353 p. $3.50. 
SCHIENFELD, AMRAM. Women and Men. 


Harcourt °44, 453 p. $3.50. 

SCHRODINGER, Erwin. What Is Life? Mac- 
millan °45, 353 p. $3.75. 

RussE__, JAMES E. Heredity in Dairy Cattle. 
Guernsey °44, 135 p. $2.50. 

Scuuttz, TuHeovore. Food for the World. 
Chicago °45, 353 p. $3.75. 

SEAGRAVE, Gorpon S. Burma Surgeon. Nor 
ton °43, 295 p. $3.50. 

Sicertst, Henry. Civilization and Disease. 
Cornell '43, 255 p. $3.75. 

SmitHu, Geppes. Plague on Us. Common 
wealth °41, 365 p. $3.00. 

Soxo.orr, Boris. Unconquered Enemy. Grey 
stone *40, 198 p. $1.75. 

STERN, BERNHARD J. American Medical Prac 
tice in the Perspective of a Century. Common- 
wealth ’45, 156 p. $1.50. 

SToMMEL, Herry. Science of the Seven Seas. 
Maritime °45, 208 p. $2.50. 

TEALE, Epwin Way. The Lost Woods. Dodd 
45, 326 p. $4.00. 

Tuompson, WarreEN S. Plenty of People. 
Cattell ’44, 246 p. $2.50. 

Tuorek, Max. A Surgeon’s World. Lippin- 
cott °43, 401 p. $3.75. 

VANDERCOOK, JOHN W. King Cane. Harper 
39, 192 p. $2.50. 

Warinc, Atston and TELLER, WALTER. Roots 
in the Earth. Harper '43, 202 p. $2.50. 

Wuitre, Anne. Man Before Adam. Random 
42, 305 p. $2.50. 

— Lost Worlds. Randon ‘41, 316 p. 
$2.50. 

Wuitney, Davw F. Family Treasures. Cat- 
tell ’42, 299 p. $3.50. 

Wiper, Lucy. The Mayo Clinic. Harcourt 
44, 93 p. $1.75. 

Wiper, WALTER B. Bounty of the Wayside. 
Doubleday ’43, 256 p. $2.50. 

Witson, CHARLES Morrow. Trees and Test 
Tubes. Holt ’43, 352 p. $3.50.  —° 

— ——— Ambassadors in White. Holt ’42, 
372 p. $3.50. 

Witson, Netra W. and WeEisMAN, S. A. 
Modern Medicine. Stewart °42, 218 p. $2.00. 

WitHincton, A. Mine Eyes Have Seen. 
Dutton *41, 311 p. $3.50. 

Wynpuam, E. B. A Hundred Years of Medi- 
cine. Sheridan °43, 444 p. $3.75. 
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Yocum, L. E. Plant Growth. Cattell °45, 
203 p. $3.00. 

Younc, HuGH. A Surgeon's Autobiography 
Harcourt °40, 554 p. $5.00. 


D. Chemistry 


Aico, JouNn. Introduction to Magnesium and 
Its Alloys. Ziff ’45, 183 p. $5.00. 

Anonymous. Romance of Rubber. Rubber 
"41, 41 p. Free. 

Bortu, Curisty. Pioneers of Plenty. Bobbs 
40, 410 p. $3.50. 

Brooks, B. T. Peace, Plenty and Petroleum. 
Cattell ’44, 197 p. $2.50. 

CoirH, HerMAn. So You Want to be a 
Chemist. McGraw 43, 128 p. $1.50. 

Crocker, Ernest C. Flavor. McGraw ’45, 
172 p. $2.50. 

Dietz, Davin. Atomic Energy and the Coming 
Era. Dodd °45, 184 p. $2.00. 

FinpLAy, ALEXANDER. Chemistry in the Serv 
ice of Man. Longmans °40, 398 p. $2.50. 

Gamow, Georcre. Mr. Tompkins Explores the 
\tom. Macmillan '44, 97 p. $2.00. 


Harrison, GeorcGe R. Atoms In _ Action. 
Garden ’44, 401 p. $1.49. 
Hawtey, G. G. and Lerrson, S. Atomic 


Energy in War and Peace. Reinhold ’45, $2.50. 

Haynes, WiLit1AM. Chemical Pioneers. Van 
Nostrand ’39, 288 p. $2.50. 

- — The Chemical Front. Knopf ’44, 
272 p. $3.00. 

-__—_—~ This Chemical Age. Knopf 42, 385 p. 
$3.50. 

- Stone that Burns. Van Nostrand ’42, 
345 p. $3.75. 

-- —and Hauser, ERNEST. Rationed 
Rubber. Knopf ’42, 181 p. $1.75. 

Hesseii, F. A.; Hessecr, M. S. and Martin, 
W. Chemistry in Warfare. Hastings ’40, 164 p. 
$2.00. 

KENDALL, JAMES. Young Chemists and Great 
Discoveries. Appleton ’40, 272 p. $2.75. 

LANpiIs, WaALtTer S. Your Servant the Mole- 
cule. Macmillan ’44, 238 p. $3.00. 

Leccett, Wint1AM F. Ancient and Medieval 
Dyes. Chemical ’44, 95 p. $2.25. 

Ley, Witttam. Shells and Shooting. Viking 
’42, 223 p. $2.00. 

3ombs and Bombing. Viking ’41, 
124 p. $1.25. 

May, Eart C. Principio to Wheeling, 1715- 
1945, A Pageant of Iron and Steel. Harper °45, 
335 p. $3.00. 

McDonatp, Lucie. Jewels and Gems. 
Crowell '40, 288 p. $2.00. 

Necuaev, I. Chemical Elements. Coward °42, 
223 p. $2.50. 

O’New, Joun. Almighty Atom. Ives °45, 
94 p. $1.00. 

PARKER, CHARLES M. Steel In Action. Cattell 
"43, 221 p. $2.50. 

Puitiips, Cuartes J. Glass: The Miracle 
Maker. Pitman ’41, 424 p. $4.50. 
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SILVERMAN, MILTON. 
Macmillan ’41, 332 p. 
Sotomon, ArtHuR K. 


Magic in a _ Bottle. 
$2.50. 


Why Smash Atoms? 


Harvard 40, 174 p. $2.50. 

Verritt, A. Hyatt. Minerals, Metals and 
Gems. Page °39, 293 p. $3.50. 

Weeks, Mary Exvira. Discovery of the Ele- 


ments. Journal ’45, 578 p. 
Weit, B. H. and 


$4.00. 


Anuorn, V. J. _ Plastic 


Horizons. Cattell ’44, 169 p. $2.50. 
Wenpt, GeraAtp ET AL. The Atomic Age 
Opens. World Pub. '45, 251 p. $1.00. 


E. Gencral 


ACHELIS, ELISABETH. The Calendar for 
Everybody. Putnam °43, 141 p. $1.50. 

Anprews, Roy CHAPMAN. ‘This Amazing 
Planet. Putnam °40, 231 p. $2.00. 

ANSHEN, Rutn. Science and Man. Harcourt 
"42, 494 p. $4.00. 

Baitse., GrorGe A. Science in Progress. 


Yale °39, 522 p. $4.00. Science in Progress 
(Second Series). °'40, 317 p. $4.00. Science in 
Progress (Third Series). °42, 322 p. $3.00. 
Science in Progress (Fourth Series). °45, 331 p. 
$3.00. 

Baker, JoHN R 


Science and the Planned 


State. Macmillan '45, 120 p. $1.75. 
Bates, Ratpu S. Scientific Societies in the 
United States. Wiley °'45, 246 p. $3.50. 
3ENNETT, Jessie. The Diffusion of Science. 


Hepkins '42, 141 p. 
BrrrREN, FABER. 
45, 244 p. $2.50. 
3L1VEN, Bruce. Men Who Make the Future. 
Duell “42, 325 p. $3.00. 
BRUNNER, EDMUND bE S.; SANDERS, [IRWIN T. 
and ENSMINGER, DouGLas. Farmers of the 


$2.25. 


Selling with Color. McGraw 


World. Columbia '45, 208 p. $2.50. 
Bunpy, Ross. The Romance of Existence. 
Pitman °44, 188 p. $2.00. 


Busu, VANNEVAR. Science the Endless Fron 


tier. Superintendent '45, 193 p. $0.30. 

CALIFORNIA UNtversity. Science in the Uni- 
versity. California 44, 332 p. $3.75. 

Cnuasr, Stuarp. Men at Work. Harcourt '45, 
146 p. $2.00. 

Ciark, Witttam H. Farms and Farmers: 
The Story of American Agriculture. Page °45, 
346 p. $3.75. 

CLarKE, IpA C. Men Who Wouldn't Stay 
Dead. Ackerman °45, 288 p. $3.00. 

CocAnnovuer, JosepH A. Tramping Out the 


Vintage. Oklahoma °45, 221 p. $2.75. 


Co_tincwoopv, R. G. The Idea of Nature. 
Oxford °45, 183 p. $4.00. 
Compton, Ray and Nerries, Cartes H. 


Conquests of Science. Harcourt '39, 378 p. $1.75. 
Corr, Hartey F. Serpents of the Sea, the 


Submarines. Funk ’42, 252 p. $2.00. 
CrowTHER, J. G. The Social Relations of 
Science. Macmillan '41, 665 p. $3.50. 
Davis, Watson. Science Picture Parade. 


Duell ’40, 314 p. $3.00. 


READING 


MATERIALS 95 


pe Krutr, Paut. The Male Hormone. Har 
Court °45, 243 p. $2.50. 

De Seversky, Mayor ALEXANDER P. Victory 
Through Air Power. Simon ’42, 354 p. $2.50 


De SrrviA, Harry. Why We Have Automo 
bile Accidents. Wiley '42, 394 p. $4.00 


Eppincton, Sir ArtHur. The Nature of the 
Physical World. Macmillan °40, 361 p. $3.00 
FAULKNER, Epwarp H. Plowman’s Folly 


Oklahoma °43, 161 p. $2.00. 
FiecpinGc, WiLtiAM J. 
and Magical Practices. Doubleday '45. $0.69 
FINEGAN, JACK. Light from the Ancient Past 
Princeton °45, 112 p. $5.00. 


Strange Superstitions 


FiscHER, OTToKAr. Illustrated Magic. Mac 
millan ’42, 206 p. $2.95. 

Forp, Carey. From the Ground Up. Scrib 
ners ‘43, 197 p. $2.00. 

Gamow, GeorcGe. Mr. Tompkins in Wonder 


land. Macmillan ’40, 91 p. $2.00. 
GASKELL, AuGustTA. Whence? Whither? Why 


Putnam °39, 312 p. $2.50. 

Greorce, W. H. The Scientist in Action 
Emerson, 354 p. $3.00 

GoopsPeeD, EvGar J. How Came the Bible 
Abingdon °*40, 148 p. $1.50. 


Gray, GeorcGe W. The Advancing 
Medicine. Whittlesey ’41, 425 p. $3.00. 


Front of 


Science at War. Harper '43, 296 p 

$3.00. 

Groves, ERNEST ET AI Sex Fulfillment in 
Marriage. Emerson '42, 319 p. $3.00. 

Hautpane, J. B. S. Science and Everyday 
Life. Macmillan '40, 284 p. $2.00. 

HockinG, WitttaAmM E. Science and the Idea 
of God. North Carolina ’44, 124 p. $1.50. 

HouMAN, Leste B. As the Twig is Bent 
Macmillan '45, 291 p. $2.50. 

Horsrook, STewArp. Burning an Empire 
Macmillan '43, 229 p. $2.50. 


Hotmes, Harry N. Strategic Materials and 
National Strength. Macmillan ‘42, 106 p. $1.75 

Horn, Stantey F. This Fascinating Lumber 
3usiness. Bobbs °43, 328 p. $3.75. 

How .anp, HAzev; Jarvis, L. and Smitu, Leo 
How To Read in Science and 
Harper '43, 264 p. $2.00. 

Huxtey, Juttan. On Living in a Revolution 
Harper ‘44, 399 p. $4.50. 

Jacos, H. E. Six Thousand Years of Bread 
Doubleday °44, 399 p. $4.50. 

JAFFEE, BERNARD. Men of Science in 
Simon 44, 600 p. $3.75. 

JAKEMAN, M. W. The Origins and History 
of the Mayas. Research °45, 204 p. $3.50. 

Jounstone, B. K._ Building or 
Whittlesey 45, 154 p. $2.75. 

KEAMPFFERT, WALDEMAR. Science Today and 
Tomorrow. Viking °45, 279 p 
$2.75. 

KENYON, Sirk Frepertc. The Bible and Arche- 
ology. Harper "40, 310 p. $3.00. 

KESTEN, HERMAN. Copernicus and His World. 
Roy °45, 408 p. $3.50. 


Technology. 


America 


3uying a 
House. 


Second Series. 
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Cuartes F. Short Stories of 
Motors °45, 116 p. Free. 


KETTERING, 
Science and Invention. 


KIERNAN, JoHN. Nature Notes. Doubleday 
‘41, 112 p. $2.00. 
LAWRENCE, CuHesteR H. New World Hori- 


zons. Duell ’42, 92 p. $2.75. 
LEONARD, JONATHAN N. The Enjoyment of 
Science. Doubleday °42, 327 p. $2.50. 
LerMAN, Leo. Leonardo Da Vinci, Artist and 
Scientist. Bobbs ’40, 312 p. $2.00. 
LILIENTHAL, Davin E._ T.V.A., 
On the March. Harper 44, 241 p. 


Democracy 
$2.50. 


Linpsay, ALEXANDER. Religion, Science and 
Society in the Modern World. Yale °43, 73 p. 
$1.50. 

Low, A. M. Science Looks Ahead. Oxford 
42, 640 p. $4.50. 

—__—— The Submarine at War. Sheridan 
42, 305 p. $3.00. 


Lucas, JEANETTE. Fruits of the Earth. Lip- 
pincott ’42, 71 p. $2.00. 

Macy, Ictm and Wiitiam, H. H. Hidden 
Hunger. Cattell ’45, 286 p. $3.00. 

Matset, Apert Q. Miracles of Military 
Medicine. Duell '43, 373 p. $2.75. 


MATHER, KirtL_ey. Enough and to Spare. 
Harper *44, 186 p. $2.00. 
Maruias, Frep S. The Amazing Bob Davis. 


Longmans 44, 326 p. $3.00. 
McKown, Harry C. 
School *43, 263 p. $2.00. 
McSpappen, JosepH. How They Blazed the 

Way. Dodd ’39, 279 p. $2.75. 
——— How They Carried the Mail. 


Fools and Foolishness. 


Cad- 


mus °41, 305 p. $1.32. 

——  —— How They Followed the Golden 
Trail. Dodd ’41, 258 p. $2.75. 

MiLHAMm, Wits I. Time and Time Keepers. 
Macmillan °41, 616 p. $1.98. 


MontTacurE, ASHLEY. How to Find Happiness 


and Keep It. Doubleday *42, 298 p. $2.95. 
Morrison, A. Cressey. Man Does Not Stand 


$1.25. 
The World and Man 


Alone. Revell °44, 107 p. 
Mou ton, Forest Ray. 


as Science Sees Them. Garden ‘39, 533 p. $1.98. 

—— and ScuirFeres, Justus J. Auto- 
biography of Science. Doubleday ‘45, 666 p. 
$4.00. 

MULHOLLAND, JoHN. Art of Illusion. Scrib- 
ners °44, 142 p. $2.00. 

Netson, GeorGE and WricHt, Henry. To- 


morrow’'s House. Simon ’45, 214 p. $3.00. 


NEEDHAM, JOSEPH. Time, the Refreshing 
River. Macmillan ’43, 280 p. $3.75. 

NEwMAN, Barcray. Must We Grow Old? 
Putnam °41, 269 p. $2.50. 

NewMan, James R. The Tools of: War. 
Doubleday °42, 398 p. $5.00. 


O’Brien, Howarp V. Memories of a Guinea 
Pig—Eight Years in A Doctor’s Waiting Room. 


Putnam °42, 238 p. $2.00. 
O’Net, Joun J. Prodigal Genius: the Life 
of Nikola Tesla. Ives '44, 326 p. $3.75. 
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—— You and the Universe. Ives °45 
$3.50. 

PantH, Buora D. Consider the Calendar 
Bureau °44, 138 p. $1.25. 

PARISH, Roserr. For Magicians Only 
Ackerman °44, 121 p. $2.00. 

PFEIFFER, JOHN. Science in Your Life. Mac 


millan ’39, 109 p. 
Py_r, ERNEST. 
$3.00. 
RaporG, Pau C. 
tlesey “42, 284 p. $2 
Ratc.iFF, JoHN D. 
Doubleday ’45, 224 p. 


$0.60. 
Brave Men. Holt °44, 478 p 
Mechanized Might. Whit 
$2.50. 

Science Yearbook of 1945 
$2.50. 


—-——- Science Yearbook of 1942. Double 
day °42, 279 p. $2.50. 
——-— Science Yearbook of 1943-44 


Doubleday °44. $2.50. 
RAvEN, C. E. Science, Religion and the Future 


Macmillan °43, 125 p. $2.00. 

Reason, H. A. The Road to Modern Science. 
McGraw ’39, 307 p. $2.50. 

Rung, JosepH B. New Frontiers of the 
Mind. World °42, 275 p. $0.49. 


RimM_er, Harry. 
and Scripture. 

Rockwoop, 
Marriage and 
$3.00. 

Ropcers, III, Anprew D. 
ter: Missionary in Science. 
$3.75. 

RoGers, Frances and Bearp, Atice. 5000 
Years of Gems and Jewelry. Stokes °40, 309 p. 
$2.50. 

Rosen, S. McKee and Rosen, Laura. Tech- 
nology and Society. Macmillan ’41, 474 p. $3.00. 

Ros—EMAN, Dorotny. A Million Homes a 
Year. Harcourt ’45, 333 p. $3.50. 

Rusk, Rocers D. Forward With 
Knopf °43, 307 p. $3.50. 

Seton, Ernest T. Trail of an Artist-Natural 
ist. Scribners ’40, 412 p. $3.75. 

SHAPLEY, HARLOW ET AL. 


The Harmony of Science 
Erdsman 43. 

Lemo and Forp, Mary. Youth, 
Parenthood. Wiley °44, 279 p. 


John Merle Coul 
Princeton ’44, 352 p. 


Science. 


A Treasury of 


Science. Harper '43, 716 p. $3.95. 

SHEPHERD, WALTER. Science Marches On. 
Harcourt °39, 420 p. $3.00. 

Situ, J. Russet. The Devil of the Machine 
Age. Harcourt ‘41, 89 p. $1.50. 


Smytn, Henry D. Atomic Energy for Mili 


tary Purposes. Princeton °45, 250 p. $2.00. 
STEINCROHN, Peter. You Don’t Have to 
Exercise. Doubleday °42, 207 p. $1.98. 
STOKLEY, JAMES. Science Remakes Our 
World. Ives ’42, 299 p. $3.50. 


SumMe_r, Francis B. The Life History of an 
American Naturalist. Cattell ’45, 298 p. $3.00 
Symposium. Popular Science Talks—Science 
in War. Pharmacy, 97 p. $1.00. 
Tayior, Frank S. Science Front. 
lan *40, 301 p. $2.50. 
TERHUNE, ALBERT PAYSON. 
Dryden °*45, 116 p. $2.00. 


Macmil- 


Across the Line. 
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THOMEN, Aucust A. Doctors Don’t Believe 
It—Why Should You? Simon ’41, 384 p. $2.50. 

TuHornToN, J. E. Science and Social Change. 
Brookings ’39, 571 p. $3.00. 

TOWNSEND, GILBERT and Dawzett, J. R. How 
to Plan a House. Technical ’42, 525 p. $4.50. 

Tryon, Lewis R. Poor Man’s Doctor. Pren- 
tice 45, 233 p. $2.75. 

Ware, Carottne. The Consumer Goes to 
War. Funk ’42, 300 p. $2.00. 

We tts, Hersert G. The Fate of Man. 
Alliance ’39, 263 p. $2.50. 

WeEnptT, GERALD. Science for the World of 
Tomorrow. Norton ’39, 316 p. $2.75. 

WiuiaMs, Paut R. The Small Home of 
Tomorrow. Murray °45, 95 p. $3.00. 

Wise, Herpert A. and FRrRAser, PHYLLis. 
Great Tales of the Supernatural. Random ’44, 
1080 p. $2.95. 

Woopsury, Davin O. Beloved Scientist: Elihu 
Thompson. Whittlesey 44, 358 p. $3.50. 

Wooprurr, Loranpe L. The Development of 
the Sciences. Yale '41, 336 p. $3.00. 

Yost, Epna. American Women of Science. 
Stokes ’43, 231 p. $2.00. 

Zim, Hersert. Mice, Men and Elephants. 
Harcourt “42, 215 p. $2.00. 

Zinsser, HANs. As I Remember Him. Little 
40, 443 p. $3.00. 


F. Geology, Geography, Exploration 
and Travel 


ANDREWS, Roy CHAPMAN. Under a Lucky 
Star. Viking ’43, 300 p. $3.00. 

ARCHBOLD, RicHArp. New Guinea Expedition. 
McBride ’40, 206 p. $3.50. 

Atwoop, WALLAcE W. The Rocky Mountains. 
Van Guard °45, 324 p. $3.75. 

Baker, Epitu P. Seeing Our World Through 
Maps. Weber. $1.25. 

Barsour, Tuomas. Naturalist at Large. 
Little ’43, 314 p. $3.50. 

BERNARD, THEOS. The Penthouse of the Gods. 
Scribners ’39, 344 p. $3.00. 

Bottey, C. M. The Air and Its Mysteries. 
Appleton °40, 302 p. $3.00. 

BRAGHINE, ALEXANDER. The Shadow of 
Atlantis. Dutton ’40, 288 p. $3.50. 

BRENNER, ANITA. Your Mexican Holiday. 
Putnam '41, 463 p. $3.00. 

BrinpozeE, Rutu. Gulf Stream. Vanguard ’45, 
62 p. $2.00. 

Brown, Rarpn H. Mirror for Americans: 
Likeness of the Eastern Seaboard. Geographical 
43, 312 p. $4.00. 

Buck, FRANK and Fraster, F. L. All in a 
Life Time. McBride ’41, 277 p. $2.75. 

Busoni, RaAFetto. Stanley’s Africa, Viking 
44, 288 p. $3.50. 

Case, MI_prep and Frencn, Francesca. The 
Gobi Desert. Macmillan °44, 288 p. $3.50. 

Carcoptno, Jerome. Daily Life in Ancient 
Rome. Yale *40, 342 p. $4.00. 


ScIENCE READING MATERIALS 97 


Cave, C. J. P. Clouds and Weather Phe 
nomena. Macmillan °44, 24 p. $1.75. 

CHAMBERLAIN, SAMUEL. Ever New England 
Hastings °44, 274 p. $5.00. 

- — Fair Is Our Land. Hastings °42 
252 p. $5.00. 

CuHarpMANn, F. S. Lhasa, The Holy City 
Harper '39, 342 p. $5.00. 

CHITTENDEN, H. M. Et Al Yellowstone Na- 
tional Park. Stanford ’40, 286 p. $3.00 

CLARK, S. A. Mexico: Magnetic Southland 
Dodd °44, 239 p. $3.00. 

Hawaii with Sidney A. Clark. Pren 

tice 39, 304 p. $3.50. 

Cor, Dot GLAS H. Road to Alaska. Messner 
"43, 175 p. $2.50. 

Coie, Fay-Coorer. The Peoples of Malaysia 
Van Nostrand ’45, 354 p. $4.00. 

Cook, Morris L. Brazil on the March. Whit- 
tlesey *44, 239 p. $3.00. 

CorBeTT, JIM. Man Eaters of Kumaon 
Oxford °46. $2.00. 

Cotton, C. A. Landscape as Developed by the 
Processes of Natural Erosion. Macmillan °42 
302 p. $4.75. 


CuMMINGS, RICHARD. American and His 
Food. Chicago °41, 291 p. $2.50. 
CuTRIGHT, Paut. The Great Naturalists Ex- 


plore South America. . Macmillan °40, 340 p 
$3.50. 

Day, REGINALD The Floor of the Ocean 
New Light on Old Mysteries. North Carolina 
°42,177 p. $2.50. 

Davis, Hassoiptr. Land of the Eye. Holt °40, 
415 p. $3.00 

—- Nepal, Land of Mystery. Hale ‘42 
385 p. 

Davis, WittiAM E. Ten Years in the Congo 
Reynal ’40, 301 p. $3.50. 

FENTON, Carrot L. Earth’s Adventure. Day 
42, 107 p. $3.00. 

—-- Mountains. Doubleday °42, 160 p 
$2.50. 

Firietp, Russert H. and Pearcy, G. E 
Geopolitics in Principle and Practice. Ginn 44, 
204 p. $2.25. 

ForMAN, HARRISON. Horizon Hunter. 
McBride ’40, 314 p. $3.00. 

FRANCK, Harry. Rediscovering South 
America. Lippincott ’43, 453 p. $5.00. 

Lure of Alaska. Stokes °39, 306 p 
$3.50. 

Garr, JosepH. Everybody’s Weather. Lippin 
cott °44, 96 p. $2.00. 

—_——— Fair and Warmer. Harcourt '40, 137 p 
$1.25. 

Gamow, Georce. Biography of the Earth 
Viking °41, 242 p. $3.00. 

Gatti, Atitio.. Killers All. McBride ‘43, 
245 p. $3.00. ° 

—-— South of the Sahara. McBride, °45, 
266 p. $3.00. 

Gut, Ricwarp C. White Water and Black 

Magic. Holt 40, 369 p. $3.00 
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Goetz, Denia. Neighbors to the South. Har- 
court °41, 302 p. $2.50. 

Grant, Hucu D. Cloud and Weather Atlas. 
Coward °45, 294 p. $7.50. 

GriFtin, Haroip. Alaska and the Canadian 
Northwest. Norton '44, 221 p. $2.75. 

Hacer, Atice. Brazil, Giant to the South. 


Macmillan °45, 80 p. $2.00. 
Haskins, CartyLteE P. Amazon, the Life His- 
tory of a Mighty River. Doubleday 43, 415 p. 


$4.00. 

Hatcuer, HartAn H. Great Lakes. Oxford 
"44, 384 p. $3.50. 

Heck, Nicuo.as H. Earthquakes. Princeton, 
234 p. $3.50. 

Herm, ArNoLpD and GANssER, AuGust. The 
Throne of the Gods. Macmillan ’39, 233 p. $5.00. 

Hewett, Epcar L. Ancient Andean Life. 
Bobbs 739, 336 p. $4.00. 

Hort, Atrrep H. American Place Names 


Crowell ’39, 222 p. $1.75. 
Horcukiss, WILLIAM O. 

World Power Through 

Cattell °45, 205 p. $2.50. 
Humpnries, WILLIAM J. 


Mineralls of Might: 
Natural Resources. 


Fogs, Clouds and 


Aviation. Williams °43, 200 p. $3.00. 
———~- Ways of the Weather. Cattell °42, 

400 p. $4.00. 

HUNTINGTON, ELLSwortu. Mainsprings of 
Civilization. Wiley ’45, 660 p. $4.75. 

Jaccar, T. A. Volcanoes Declare War. Para- 
<dlise ‘45, 166 p. $5.00. 

James, Neri. Petticoat Vagabond Among 


the Nomads. Scribners ’39, 350 p. $2.75. 
James, Bessie. Six Came Back: The Arctic 


Adventures of David L. Brainard. Bobbs °40, 
305 p. $3.00. 
Jaques, Fiorence P. and Jaques, PAvwt. 


Snowshoe Country. 


Minnesota '44, 110 p. $3.00. 
Minnesota ’39, 78 p. 


- ~ Canoe Country. 
$2.00. 


— The Geese Fly High. . Minnesota ’39, 
102 p. $3.00. 
—— Birds Across the Country. Harper 


"42, 240 p. $2.50. 
Jounson, DouG.as. 
lina Bays. Columbia ’42, 341 p. $4.50. 
Jounson, Osa. I Married Adventure: the 
Lives and Adventures of Martin and Osa John- 
son. Lippincott ’40, 376 p. $3.50. 
KAMAL, AHMAD. Land Without 
Scribners °40, 346 p. $3.00. 
KELLOGG, CHARLES E. The Soils That Support 


The Origin of the Caro- 


Laughter. 


Us. Macmillan °41, 370 p. $3.00. 

KENNEDY, JEAN. Here Is India. Scribners 
"45, 154 p. $2.75. 

LANDON, Frep. Lake Huron. Bobbs ‘44, 
398 p. $3.50. 

LASKER, Bruno. Asia. On the Move. Holt 
*45, 207 p. $3.00. 

LATTI MORE, OweEN. Mongol Journeys. 
Doubleday ’41, 324 p. $4.00. 


LEIGHTON, ALEXANDER and LEIGHTON, Doro- 
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rHEA C. The Navaho Door, an Intreduction to 
Navaho Life. Harvard ’44, 149 p. $4.00. 
LoNGsTREET, T. Morrts. Knowing the Weather. 


Macmillan °43, 150 p. $1.69. 


LoveRING, THomaAs S. Minerals in World 
\ffairs. Prentice ’43, 394 p. $4.00. 

LowDERMILK, Water C. Palestine, Land of 
Promise. Harper °44, 236 p. $2.50. 


LyncH, Josern. Our 
Dodd ’40, 202 p. $3.00. 
MacNeiti, M. G. 
Oxford °44, 64 p. $1.50. 
McE roy, Rosert and Riccs, THomas. The 
Unfortified Boundary. Linker '44, 490 p. $7.50. 
MarkKHaMm, S. F. Climate and the Energy of 


Trembling Earth. 


3etween Earth and Sky. 


Nations. “Oxford °44, 236 p. $3.50. 

Mason, Grecory. South of Yesterday. Holt 
‘40, 401 p. $3.00. 

McSPApDDEN, JOSEPH. Beautiful Hawaii. 
Crowell ’39, 220 p. $2.50. 

Mitts, CLrarence. Climate Makes the Man. 


Harper °42, 320 p. 
MitcHe.i, L. S.; Bowman, 
M. My Country ’Tis of Thee. 
335 p. $3.50. 
Mopak, MANoRAMA R. The Land and People 
of India. Lippincott ’45, 109 p. $2.00. 
Morcan, Len. Klondike Adventure. 
"40, 199 p. $1.50. 
Morret_, Marta M. 


$3.00. 
E. and PHELpPs, 
Macmillan °40, 


Nelson 


When the World Was 


Young. Houghton °41, 252 p. $3.00. 
MytTINGerR, CArotine. Headhunting in the 
Solomon Islands Around the Coral Sea. Mac- 
millan *42, 416 p. $3.00. 
Nixon, Larry. American Vacations. Little 
39, 380 p. $2.25. 


p. $2.50. 
OssBorNn, FAIRFIELD. 

ton ’44, 218 p. $3.00. 
PatLas, Marco. 

‘40, 428 p. $5.00. 


Vagabond Voyaging. Little ’39, 314 
The Pacific World. Nor- 


Peaks and Lamas. Knopf 


PeattizE, Donatp C. Journey Into America. 
Houghton °43, 276 p. $3.00. 
Peattiz, Ropertck. Look to the Frontiers: a 


Geography of the Peace Table. 
246 p. $3.00. 
———— Geography in Human Destiny. Stew- 

art “40, 323 p. $3.00. 

Peck, ANNE. . Roundabout 
Harper ’40, 359 p. $3.00. 

Pitkin, Water B. and HuGues, H. F. 
ing Our Country—Book I; Book IT. 
39, 184 pp, 186 p. $1.60 each. 


Prick, WiLtLtarp DEMILLE. 


Harper °44, 
South America. 


See- 
Macmillan 


Japan’s Island of 


Mystery. Day °44, 264 p. $3.00. 

Quatre, Mito M. Lake Michigan. Bobbs °44, 
384 p. $3.50. ' 

Rosson, R. W. The Pacific Islands Hand- 
book. Macmillan °45, 371 p. $4.00. + 


RopvGer, Georce. Far from the Ringing Plains. 
Macmillan ’43, 295 p. $3.00. 

Rotuery, AGNes E. Central American Round- 
about. Dodd ’44, 248 p. $2.50. 
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SEWARD, Str Apert. Geology for Everyman. 
Macmillan '44, 312 p. $3.25. 

SHIPPEN, KATHERINE. New 
Viking °43, 262 p. $3.50. 

Suuter, Ertis W. Rocks and 
America. Cattell '45, 300 p. $4.00. 

Situ, Nico.. Bush Master: Into the Jungles 
of Dutch Guiana. Bobbs °41, 315 p. $3.50. 

SPENCER, CorNELIA. The Land of the Chinese 
People. Lippincott °45, 120 p. $2.00. 

STEFANSSON, Evetyn. Within the 
Scribners °45, 160 p. $2.50. 


World. 


Found 


Rivers of 


Circle. 


STEFANNSON, VILHJALMUR. The Friendly 
Arctic. Macmillan °43, 812 p. $5.00. 

———— Greenland. Doubleday °42, 338 p. 
$3.50 

—- Ultima Thule. Macmillan "40, 383 p. 
$3.50. 

———— Unsolved Mysteries of the Arctic. 
Macmillan °39, 381 p. $3.50. 

Stewart, Georce R. Names on the Land. 
Random °45, 418 p. $3.00. 

StrnetorF, Louise. Children of South Africa. 
Lippincott '45, 175 p. $2.00. 


Weather Around the 
Princeton °44, 212 p. $2.50. 
-— Hurricanes. Princeton °44, 269 p. 


TANNEHILL, IvAN Ray. 
World. 
$3.00. 

TarsHis, ELizABeTH. 
McBride °42, 96 p. $2.00. 

Tayior, IrmA. Perilous Journeys. 
"40, 232 p. $1.50. 

Tuomas, Lt. Compr. CHas. M. 
Time Chart of the World. 
$0.50. 


Look at America. 
Harcourt 


Simplified 
Cornell Maritime '43. 
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TURNER, WALTER ] \ Pictorial Guide to 
Many Lands. Hastings ‘44, 312 p. $5.00. 
—— ET Alt. The Panorama of Rural Eng 
land. Hastings °44, 315 p. $5.00 


WuHeEeELER, Haron F. Peoples of the World 


Wise °44, 512 p. $3.50 

WILLKIE, WENDELI.. One World. Simon ‘43, 
206 p. $1.00. 

Witioucusy, Barrett. Alaska Holiday. Little 
40, 296 p. $3.00. 

Witson, CHARLES M Landscape of Rural 
Poverty: Corn Bread and Creek Water. Holt 


‘40, 309 p. $3.50. 
Middle America. Norton °44, 317 p 
$3.50. 
Van Loon, Henprick. The Story of the 
Pacific. Harcourt "40, 387 p. $3.00. 
Verritt, A. Hyarr. Perfumes and Spices 
Page '40, 304 p. $3.75. 


VestaL, STANLEY. The Missouri. Farrar '45, 


368 p. $3.50. 

Visuer, S. S Climate of Indiana Indiana 
"45, 511 p. $4.00. 

Warp, Haro_tp Bb. and Powers, WiLt1AM B 


Weather and Climate. Northwestern '42, 122 p. 
Weicert, Hans W. Generals and Geographers 
the Twilight of Geopolitics. Oxford °42, 273 p 


$3.00. 

- (Ed.) Compass of the World. Mac 
millan °44, 466 p. $3.50. 

West, WALLACE. Our Good Neighbors in 
South America. Noble '42, 388 p. $2.00 

Wuite, ANNE. Lost Worlds: the Romance of 
Archaeology. Random ‘41, 316 p. $2.50. 


WiiitaArp, DANtEL F. 
Cattell "42, 438 p. $3.75. 


(Concluded in April issue) 


Adventures in Scenery. 
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Tuompson, LAura and Josepn, Atice. The 

Hopi Way. Chicago ‘45. $3.00. 

ANpbrREWsS, Roy CHAPMAN. Meet Your Ances- 
tors. New York: The Viking Press, 1945. 
259 p. $3.00. 

Competence for reviewing this book would 
include extensive training in anthropology. 


Therefore, instead of a critical review we must 
be content with descriptive statements of what 
the book contains. Such a decision may be best, 
anyway, since technically trained anthropologists 
might give their major attention to interpreta- 
tions by the author on which they do not agree. 
Anyway, the author asserts that the book is 
for the educated general reader rather than for 
technical students of man’s origin. 

Here is the story of man’s very ancient past; 
the story of the recurrent appearances of man- 
like animals here and there on several parts of 
the earth. Those reappearances range in time 
from many millions of years up to a few thousand 
years ago, when surely human beings were 
earth's inhabitants. The story makes no claim 
of close continuity throughout the earlier ages. 


It presents many fragments of pages from. the 
geological book of man’s ancestry. In some 
cases whole pages are reproduced, and some 


times a considerable part of a geological chapter 
is shown. As recent times are approached there 


are fewer missing chapters in man’s story 
Relatively recent geological records are better 
preserved and more abundant. Recent men left 
more and better evidences of where and how 


they lived, thus making it possible to read the 
story in more connected fashion. 

The oldest evidences consist mostly of pieces 
of bones, or of teeth, usually fossilized and 
imbedded beneath great quantities of super- 
imposed earth, stone and debris. The uncover- 
ing processes of erosion by wind and water ex 
pose some of these fragments. 
pieces showed modern students where to dig in 
order to disclose other remnants of evidence 
From a fragment that would be meaningless to 
an ordinary person, our by-no-means ordinary 
scientists have reconstructed ancient apes and 


These exposed 
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other animals of the respective periods. It is 
important to note that these reconstructions have 
usually been proved essentially correct as new 
evidences were found from time to time. That 
fact adds to our confidence in the interpretations. 
Then occasionally there have been found almost 
complete skulls, and from these it has been pos- 
sible to measure brain spaces and thereby to 
make estimates about intellectual capacities. 
Other major bones that have been discovered 
tell of body form, musculature and size. Accumu- 
lations of the bones of other animals within and 
about the cliffs and caves of early homes tell 
about food animals and how they were used. 
Preserved charcoal marks the use of fire which 
began hundreds of thousands of years ago. 
Cracked bones of hairy elephants, of mastodons, 
many kinds of deer, and of human skulls, femur 
and humerus bones, indicate how desirable a 
food bone marrow was, a delicacy indeed when 
added to the coarser muscle meat from ‘the 
huge and strong animals with which early men 
contended. Food, shelter, individual and group 
protection against enemies, capture of food or 
finding acceptable stale food left by stronger 
animals, were constant problems. 


In several cases the entire population of man- 
like animals disappeared, at least there are no 
evidences of their continuance. A next stage, 
different, but more alike than different, in ap- 
pearance might be found in some other country, 
leave evidence of its “culture,” and disappear 
after a few tens of thousands of years sojourn. 
In the case of some man-like animals of later 
geologic periods, they seem to be offshoots which 
ended, not parts of the continuing tree. “ Some 
of them never did make progress, for one reason 
or another. They became only half-human be- 
fore their line died out. Others had better luck 
and eventually reached a human status. . . . the 
progress of the different races was unequal. 
Some developed into masters of the world at 
incredible speed. But the Tasmanians who be- 
came extinct about 1870 and the _ existing 
Australian aborigines lagged far behind. Even 
though we are, using submarines, airplanes, and 
radios, the primitive Australians are still living 
in the Stone Age, not much advanced beyond the 
stage of the Neanderthal Man.” 


The history indicates that nature was not pri- 
marily working toward production of larger 
and larger man-like animals. Indeed, the 
largest members of the so-called family tree, 
some probably attaining four hundred pounds in 
weight, were the Java and Chinese giants who 
“lived during the Ice Age or earlier, perhaps 
more than a million years ago.” Peking man, 
so-called, who lived about 500,000 B.C., was 
scarcely as large as today’s average man. Other 
types of animals were huge, such as the mam- 
moth, the “Irish” elk, the sloth, the dinosaurs, 
and many others of different geological periods. 
Mere size as such seems to have been a losing 
virtue in the fight to live. “ Nature discovered 
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that enormous size was a liability rather than 
an asset and that it threatened the existence of 
the type, so she cut it down. Her experiment 
hadn’t worked. But that giants did exist is 
certain.” Of course no one would attempt to 
apply this tendency to each modern human in 
dividual. It does not follow that all big people 
are on the way out and all small people on the 
way up. But during thé long ages size declined 
and brain capacity increased and the relation 
ship of these facts means much. 

This statement must pass “ Java-ape-man,” 
who, if he used stone tools at all, did so 
meagrely; also “ Peking-man” who, a mere half 
million years ago, used stone tools and who shows 
“the earliest record of the use of plant food 
by prehistoric man”; also “ Piltdown,” 
“Rhodesian” and “ Heidelberg” men, who be- 
cause of fragmentary records leave much for 
further research. We then come to “ Neander- 
thal man,” of whom there are abundant remains 
throughout central and western Europe. 

Neanderthal man is the “cave man” of modern 
human caricature. In appearance he wasn’t so 
bad as the long and discontinuous line of ape-like 
antecedents. And Mr. Andrews says of him: 
“Even though Neanderthal Man’s appearance 
left much to be desired in the way of pulchritude, 
and his brain was not of the highest type, never- 
theless he was not a fool. He could talk per- 
fectly well and doubtless had a language suf- 
ficient for his needs. He could make fire; could 
fashion stones into varied and useful tools; 
could compete successfully against the world’s 
most fearsome animals such as the hairy mam- 
moth, tiger, cave bear, and woolly rhinoceros ; 
was able to maintain himself throughout the 
bitter cold of the last glacial period; had learned 
to bury his dead; and he had developed a social 
organization and a rudimentary religion. More- 
over, he continued to exist and dominate Europe 
for many thousands of years. No indeed, we 
need not be ashamed of him even as a direct 
ancestor.” 

Neanderthal man was inventive, in meeting 
his needs. He shaped and finished stone tools, 
and didn’t depend wholly on finding pieces that 
suited him. He made many kinds of tools for 
many purposes. He discovered promising caves 
and built huge stones into partitions, doors and 
fire places. Such homes were occupied for cen- 
turies, possibly by succeeding generations. 
Statues tell of his art, his hunting, and what is 
interpreted as his religion. Neanderthal men 
dominated western Europe for hundreds of 
thousands of years. The great glacial ages 
developed steadily and with overwhelming 
severity. They developed so slowly that any 
single generation of Neanderthals probably did 
not know what was taking place. But the steady 
increase in severity and geographic extent of 
the killing cold finally left Neanderthals only as 
part of the records of what used to be. 

The book is fascinating in style. It is artful 
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in what it does not try to tell to the non-technical 
reader. It is extensively informative but not 
dogmatic in the story that is told, and it is a 
graphic story of how a devoted and unusually 
human scientist lives and works. 

Some reader might assert that the scattered 
geological records do not provide adequate sup 
port for the claims regarding man’s biological 
and cultural history. No one claims that the 
story is complete. No other seemingly valid ex- 
planation ‘has been offered as to the meaning 
of the proved facts. Otis W. CALDWELL 


Netson, GeEorGE, AND Wricut, Henry. To 
morrow’s House. New York: Simon and 
Schuster, 1945. 214 p. $3.00. 

Tomorrow's House tells you how to: (1) 
plan your new home, (2) remodel your present 
home, and (3) make the best use of the latest 
materials, equipment, and appliznces. The au- 
thors are authorities in the field of modern 
housing. As Editors of Architectural Forum 
they have worked closely with most major 
architects in the country and are well informed 
upon all phases of industrial design and equip- 
ment for home building. This book presents the 
result of their rich and long experience. 

This most practical book has many drawings 
as well as 96 pages of detailed photographs. 
Various parts of the house are discussed in de- 
tail: living rooms, dining and entertainment, 
kitchens, bathrooms, bedrooms, closets, windows, 
exteriors, heating, air-conditioning, storage, 
sound-conditioning, and so on. 

Every planner of a new home should have 
access to this book. Many new ideas are pre- 
sented and so much practical advice is given 
This book should be the initial investment of all 
the millions of people who will soon build their 
tomorrow's house. —F. M. D. 


Hartnack, Huco. Unbidden House Guests. 
Tacoma, Washington: Hartnack Publishing 
Company, 1943. 560 p. $12.00. 

This book makes an outstanding contribution 
to American science. No other book that the 
reviewer has ever happened across is quite like 
this one. The book might be described in such 
terms as: entertaining, whimsical, quaint, 
amusing. Not a textbook, it contains a world 
of factual information about more than 1,000 
unbidden house guests (pests). Written in an 
unconventional style, yet refreshingly personal, 
readers will thoroughly enjoy the _ reading. 
Humorous sketches dot the pages and serve as 
heads and tails to the beginning and ending of 
chapters. These sketches have to be seen to 
be appreciated. In addition there are 500 illus- 
trations that elucidate the textual material. 
Many interesting historical sidelights are 
included. 

The bulk of the book is devoted to the in- 
struction of the reader in the recognition, 
biology, damaging effects and control of house- 
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hold pests. It is based upon the personal ob- 
servations of the author and the work of many 
investigators in this field, primarily German, 
but also American, English, Swedish, Polish, 
French and Danish. 

Limited in edition to 1,500 copies and as the 
only book of its kind, every library should have 
a copy and all biology teachers will be fully re 
paid by having their own personal copy 

C. M. P. 
JOHNSTONE, B. KENNETH, ET AI Building or 

Buying a House. New York: Whittlesey 

House, McGraw Hill Book Company, 1945 

154 p. $2.7 

No postwar problem is as pressing or more 
universal than that of housing. Every Ameri 
can is affected one way or another. It is esti 
mated we have a shortage running well over 
ten million for single-unit dwellings. So build- 
ing or buying a house assumes tremendous im 
portance for possibly fifty million or more per 
sons. If you are building a house, this book 
gives you an excellent background for checking 
materials and better ideas on floor plans. If 
buying a house, there’s a “ buyer's check list” 
which covers many details which should be in- 
spected before purchasing a house. There are 
many illustrations. This book will save many 
persons from errors that lead to dissatisfaction 
and poor investment. —F. M. D. 


Woops, Ropert S. The Naturalist’s Lexicon 
-asadena: Abbey Garden Press, 1944. 282 p 
$2.75. 

The Naturalist’s Lexicon is a list of classical 
Greek and Latin words used or suitable for use 
in biological nomenclature. An appendix con- 
tains a very practical condensed and classified 
English-Classical supplement. Naturalists will 
find this an excellent reference for the definitions 
and correct pronunciations of those names which 
they so constantly encounter. Personal and place 
names, names from languages other than Greek 
or Latin, and words misspelled or wrongly con- 
structed are not given Se 2 &. 


FRAPRIE, FRANK R., AND JorpDAN, FRANKLIN | 
(Editors). The American Annual of Pho- 
tography 1946. Volume Sixty Boston : 
American Photographic Publishing Co., 1945 
200 p. $2.00. 

This is another of the long series of year- 
books on photography always so eagerly awaited 
by photography enthusiasts everywhere. Again 
they will not be disappointed. The series of 
timely, up-to-the-minute articles by authorities 
on photography include: Superlative Personali- 
ties by Yousuf Karsh; Some Byways in Photo- 
graphic History by A. E. Marshall; Curves Can 
Be Useful by Allen Greenleaf; Esthetics in 
Photography by Rowena Brownell; A Preface to 
Bird Photography by Eliot Porter; Winter 
Magic by Grant Duggins; The Photograbhy of 
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Trees by Jack Wright; Glamour Is Expression 
by Pasquale D’Angelo; The Most Civilized 
Hobby by Miles Breuer; The Evolution of the 
Photographic Objective by Angelo Montani; 
Pictorial Lighting with Flash by Hubert 
Luckett; and The Stereoscope by Mildred 
Boyer. 

There are seventy black and white illustra- 
tions of the best photographs of the year. Brief 
descriptions of each illustration is given. This 
also includes film used, camera, lens, time and 
other pertinent conditions. —G. B. K. 


Morcan, WILLARD D. (Editor). 1001 Ways to 
Improve Your Photographs. New York: 
National Educational Alliance, Inc., 1945. 
387 p. 

Before the war, photography was America’s 
leading hobby, and in the postwar period should 
gain a new emphasis as many thousands of 
camera users in the war will be added to the 
group. Photography of all kinds has reached 
new heights of development. Superior cameras 
and better film has added much to the perfec- 
tion of technique. Many opportunities will be 
available both for the amateur and the pro- 
fessional. With such a future for photography, 
1001 Ways to Improve Your Photographs is 
especially timely. There are over fifty articles 
on various phases of photography written by 
many authoritative writers. Many of the 
articles are illustrated—a great many in color. 
Altogether this is one of the finest, most prac- 
tical books in the field. In every sense the 
book lives up to its subtitle, The Complete 
Photographer. —G. B. K. 


MARSHALL, LucILE ROBERTSON. Photo Oil 
Coloring for Fun or Profit. New York: U.S. 
Camera Publishing Corporation, 1944, 135 p. 
$2.00. 

Whether for fun or profit or merely interest- 
ing reading, this is an excellent book. De- 
scribed as the only book of its kind published, 
it has met with great success. By using this 
book and following the lessons outlined, almost 
anyone could become at least a fair amateur in 
a delightful hobby. For those who desire to go 
beyond this stage, there is a wealth of valuable 
ideas and suggestions. The discussion on colors 
(inixing, color harmony, contrasts) is very good. 
Practically all phases of coloring are discussed: 
portrait, backgrounds, landscapes, ocean scenes, 
plants and animals. There are eight pages of 
full color illustrations. —G. B. K. 


Van CLeEF, EuGene. Global Geography for 
High .Schools. Boston: Allyn and Bacon, 
1944. 402 p. $1.48. 

This book begins where many books end: 
Trade Relations. Then follows units on foods, 
minerals, power and transportation, economic 
possessions, our American neighbors and_ the 
other continents. 
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The more I examine and read the textbook th« 
better I like it. High school students and 
teachers should both enjoy and appreciate this 
excellent textbook. Graphs, maps, charts and 
photographs have been selected to reenforce the 
reading material. Economic and commercial 
aspects have been emphasized. The author is 
a well known geographer at Ohio Stat 
University. 

The reviewer fears there is a great lack of 
properly trained high school geography teach 
ers. Departments of Geography and Schools of 
Education are making a mistake in decreasing 
methods courses. We must have better trained 
geography teachers and training in content alone 
is insufficient. Knowledge of methods of pre 
senting geography better is essential if pupils ar 
to learn, enjoy and remember the practical and 
cultural knowledge that especially characterizes 
geography when properly taught. 


—F. M. D. 


BLAirn, JuniAN M. Practical and Theoretical 
Photography. New York: Pitman Publishing 
Corporation, 1945. 243 p. $2.50. 

This is the ninth edition of a book that has 
wide classroom usage. The author is Associate 
Professor of Physics and Photography at the 
University of Colorado. Numerous projects are 
outlined for experimental work. This is a good 
book for the beginner and for classroom use. 


—G. B. K. 


Miter, Lioyp A., AND Hatt, AcGnes A. 
Geography Workbook for Van Cleef’s Global 
Geography for High Schools. Boston: Allyn 
and Bacon, 1944. 240 p. 

Pictures—new and different, are found in this 
work book. Graphs and their explanation, out- 
line of maps and lists of objective test questions 
are features to help the student to learn worth- 
while information about the world in which he 
lives. This is one of the best work books | 
have seen in geography. —F. M. D. 


BRADLEY, JoHN Hopvcpon. World Geography. 
Boston: Ginn and Company, 1945. 487 p. 
$2.48. 

The author believes the secondary school is 
the logical place to attack a serious problem in 
American education—the geographic illiteracy of 
the American people. That he proceeds to do 
in this fine high school textbook. Written in an 
appealing literary style, so characteristic of his 
other writings, this book will undoubtedly see 
wide usage. The maps, charts, graphs, tables and 
pictures have been carefully selected for their 
pertinancy and interest-appeal. —F. M. D. 


FIFIELD, Russet: H., ANp Pearcy, G. Evze. 
Geopolitics in Principle and Practice. Boston: 
Ginn and Company, 1944. 204 p. $2.25. 
Part One discusses geopolitics in principle 

while Part Two discusses geopolitics in practice. 
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While recognizing the narrow German meaning 
of geopolitics, this book is mainly concerned with 
its more liberal interpretation as the geographic 
study of the state from the point of 
foreign policy. 

To explain why Great Powers advance or 
retrogress, wage war, or pursue any given path, 
factors of especial geopolitical interest such as 
location, size, climate and energy, population and 
manpower, and social and political organizations 
are featured in the presentation of each power. 


view of 


The views of Haushofer, Mackinder, Ratzel 
and Kjellen and others are summarized. Ger- 
man and Japan expansionist designs are care 
fully documented by direct quotations. The 


book throws light on the campaigns and strategic 
phases of World War II. It reviews the gen- 
eral idea of the Arctic as a future Mediter- 
ranean; regionalism in internationalism; and so 
on. Twenty-nine informative maps are included. 


-F. M. D. 


BrinpzE, Rutw. The Gulf Stream. New York: 
The VanGuard Press, 1945. 63 p. $2.50. 
The Gulf Stream is the mightiest river in the 

world and it flows in the middle of the ocean. 

Although it has no banks, seemingly it has 

flowed in its present course thousands of years. 

No other stream has so influenced the course 

of history. Were it not for the Gulf Stream the 

British Isles and all of northwest Europe would 

have the iceberg climate of Greenland. 

The Gulf Stream helped Columbus discover 
America and it was studied by Benjamin Frank- 
lin. Aithough much more is known about it 
now, even today much about it is_ still 
mysterious. 

This is an unusually attractive book for the 
teen-age boy or girl. In themselves the beautiful 
illustrations by Helene Carter would place it 
above the usual type of book. It is a fine book 
either for elementary science or geography. 


—F. M. D. 


Gatti, Attimio. South of the Sahara. New 
York: Robert M. McBride and Company, 1945. 
266 p. $3.00. 

South of the Sahara is a book of adventures 
and thrills, reminiscent of books by Martin and 
Osa Johnson or by Ditmars. Commander Gatti 
has led ten expeditions to Africa covering a 
period .of twenty-three years, of which fourteen 
years were spent on African soil. 

Fascinating, absorbing are the stories of life 
in the jungles and among primitive peoples—the 
gourd-headed tribesmen, the cunning dwarf men, 
the giant Watussi and the python women of 
the Zulus. Gatti captured the first okapi of the 
sunless Ituri forest, half zebra and half giraffe 
and the first lyre-horned Congo Bongo, half 
antelope and half zebra. He also captured a 
pygmy elephant, a giant chimpanzee, and a mam- 
moth twenty-four feet long. Nor will one soon 
forget the story of the DeWits and the Black 
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Mamba or the author’s close call from the cobra 

To those who desire more geographical knowl 
edge of the regions and peoples of the Dark 
Continent and to others who vicariously enjoy 
the adventures and thrills of a naturalist’s quest, 
this is recommended as one of the best in recent 


years. F. M. D. 


Quinn, VERNON. Picture Map Geography of 
the Pacific Islands. Philadelphia: J. B. Lip- 
pincott Company, 1945. 122 p. $2.00. 

A Vernon Quinn book is always a delight. and 
Picture Map Geography of the Pacific Islands 
is no exception. She knows the secrets of 
making so inviting its array of facts and so 
colorful with pictorial maps that every reader 
longs to visit the lands he is reading about. The 
maps are in two colors and reveal at a glance 
the geographic position, relation and character 
of each island. Boys and girls who have been 
hearing so much about Iwo Jima, Tarawa, Mid- 
way, and the Marianas will enjoy the interest 
ingly written textual material. F. M. D 


ViISHER, STEPHEN SARGENT, 
Bloomington, Indiana: S. 
p. $4.00. 


This is undoubtedly the 
work yet published on the 
of any state in the Union. 
other and sections of the United States 
are badly needed. The work is based on ex- 
haustive, detailed research and represents a diffi- 
cult job well done. The author is well known 
for his previous scholarly publications on weather 
and climate and the conclusions in this study 
are applicable to the weather and climatic con 
ditions in adjoining states 

The twenty-seven chapters discuss practically 
all phases of Indiana’s weather. Science and 
geography teachers of the Mid-West, especially 
those teaching something about climate and 
weather will find this a fine reference. The 
highest temperature on record was 116° F. on 
July 15, 1936 at Collegeville, 
The record cold temperature was —33° F. at 
LaFayette on January 2, 1887. The wettest year 
was 1890 with 49.6 inches with Marengo having 
97.4 inches, one of the highest totals ever offi- 
cially recorded in the interior of the United States 
Record rainfall in a day was 10.5 inches at 
Princeton on August 6, 1905. The driest years 
were 1930 and 1934 with 29.17 inches (state 
average 39 inches). Average snowfall is 22 
inches, with a record of 107 inches at LaPorte 
in 1929. F,. M. D. 


Climate of Indiana 
S. Visher, 1944. 511 


most comprehersive 
climate and weather 
Similar studies for 
states 


near Rensselaer 


Humpnreys, W. J. 
Lancaster: The 
400 p. $4.00. 
Doctor Humphreys is probably the best known 

American weather authority. For thirty years 

he was Meteorological Physicist of the United 

States Weather Bureau. All studeats of weather 


W eather. 
1943 


Ways of the 


Jaques Cattell Press, 
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recall his Physics of the Air, Weather Proverbs 
and Paradoxes, Fogs and Clouds, Rain Making 
and Other Weather Vagaries, and Weather 
Rambles. Ways of the Weather is a cultural 
survey of meteorology that takes its place along 
with his previous writings. 

Knowledge of the weather was especially im- 
portant during the war and probably more people 
are interested in it now than at any previous 


time. This interest will undoubtedly continue 
and much valuable information will become 
available. Both professional weathermen and 


laymen will find this a ready reference. It is 
quite complete in most respects and has infor- 
mation difficult to find elsewhere. The reviewer 
wishes he had made available various aspects 
of world weather records—record rainfalls, snow- 
falls, cold spells, and so on. -F. M. D. 


TANNEHILL, IvAN Ray. Weather Round the 
World. Princeton: Princeton University Press, 
1943. 200 p. $2.50. 

This book was written for the general reader 
by one of the world’s leading authorities on the 
weather. The author, formerly chief oi the 
Marine Division of the U. S. Weather Bureau 
is now chief of the Division of Synoptic Reports 
and Forecasts. 

The illustrations include charts, maps and 
many remarkable weather photographs. Weather 
on both land and sea, and around the world is 
described. Weather in 185 key places is described 
in a most useful appendix. Written in non- 
technical language and for the layman, science 
teachers will not only enjoy reading the book, 
but will have a practical weather reference book 
as well. —F. M. D. 


WiLLiAM O. 
The Jaques 
$2.50. 


HorcHkiIss, 
Lancaster : 
206 p. 
Minerals of Might explains natural resources, 

reviews their wartime and peacetime roles, both 

past and future, and suggests their role in safe- 
guarding America from the danger of future 
wars. 

The book is written in the form of a 
cussion, using a popularized dialogue style. The 
account is most readable, highly informative, 
and authoritative. The author is President 
Emeritus of Rensselaer Polytechnic Institute. 

By wise restrictions on natural resources to 
belligerant nations and by providing ourselves 
with sufficient mineral reserves, the author be- 
lieves we can safeguard our future. He shows 
the necessity of America’s building up huge 
stockpiles of minerals and oil to prevent future 
military aggression by unfriendly nations. No 
nation can become or remain great without a 
policy of guarding its mineral wealth. 

This is an excellent reference book for the 
secondary and college physical science instructor, 
for the layman, and for the science library. 

—F, M. D. 


Minerals of Might. 
Cattell Press, 1945. 


dis- 
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Atwoop, WALLAcE W. The Rocky Mountains 
New York: The Vanguard Press, 1945. 324 
p. $3.75. 

In this beautifully illustrated volume, Dr. At- 
wood, President of Clark University, and a fore- 
most authority on the Rocky Mountains, tells 
the story of our most magnificent mountain area 
with its many-hued gorges, its snow-capped peaks, 
its glaciers, and its awe-inspiring scenery. Many 
incidents such as the story of copper mining in 
Butte, and the mining of gold near Virginia City 
Montana are most interestingly told. The cycle 
of erosion and other geological developments are 
described. As to exploring the mountains he 
says, “‘ The hardships and emergencies test health, 
strength, self-reliance, character and good fellow 
ship.” He stresses preparation as to clothing, 
equipment of necessities, and to be prepared for 
changes of weather. “It is not only physical 
weather, but human temper, that changes,” he 
states. One finishes reading the book wishing 
that he could have been on some of the many 
field trips Atwood describes (where he spent 
more than twenty summers engaged on various 
geological surveys). Thus is combined not only 
an interesting geological history of the building 
of a great mountain range but with it a fasci- 
nating personal story of outdoor life in mountain 
exploration. This is a fine addition to the 
increasing list of descriptions of America’s moun- 
tains, rivers, and lakes. 


—F. M. D. 


GREER, CARLOTTA C. Your Home and You and 
Foods for Home and School. Boston: Allyn 
and Bacon, 1943, 1944. 782 p. and 635 p. 
$1.92; $1.80. 

These are two fine books for anyone to read 
—boy, girl or adult. Books by Greer are seem- 
ingly based on a lot of experience and good 
common sense. Not only would these books 
serve excellently as texts in foods and clothing 
courses, but are recommended for general sci- 
ence, biology, and chemistry classes. There is 
excellent material on the different kinds of foods 
and clothing, vitamins, health, and consumer 
problems. 


—F. M. D. 

ATHERTON, 
Operators. 
pany, 1945. 


Ratpew. Principles of Radio for 
New York: The Macmillan Com 
344 p. $3.75. 

Principles of Radio for Operators covers the 
basic electrical principles and explains fully the 
working of each part of the radio—vacuum 
tubes, power supply, receivers, transmitters, and 
antennas. It is based on the author’s extensive 
experience in training men for communications 
work in the Armed Forces. It is recommended 
as a training manual and handbook for radio 
operators, maintenance men, and for those con 
structing equipment for receiving, sending, and 
testing. 

—S. M. A 
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Hotmpor, JorGEN, ForsytHe, Georce E., and 
Gustin, WitttAmM. Dynamic Meteorology. 
New York: John Wiley and Sons, Inc., 1945. 
278 p. $4.50. 

A basic textbook in theoretical meteorology 
for students preparing for a professional carreer 
in meteorology. It is quite technical and 
mathematical. —O. W. B. 


Hermers, Litt. Health Education for All Ages. 
Upper Montclair, New Jersey: New Jersey 
State Teachers College, 1944. 36 p. $0.75. 
This is a compilation indicating sources of 

materials—charts, maps, posters, exhibits, films, 

slides, filmslides, games, pictures, publications 
and recordings—that may be used in teaching 
various phases of health education. Excellent 

for the science teacher. —S. M. A. 

Ransom, Saran Bent, Curocca, 

VAN ReEeEN, Rosertr. Consumer 

Upper Montclair, New Jersey: New Jersey 

State Teachers College, 1945. 36 p. $0.75. 

Consumer Chemistry is one of a long series 


JoHN, AND 
Chemistry 


of teacher helps published by The New Jersey 
State Teachers College. It lists sources of free 
and inexpensive teaching materials such as 
charts, films, exhibits, slides, filmslides, pictures, 
publications and recordings. Recommended for 
the science and especially the chemistry teacher. 


—S. M. A. 
Tue ComMMITTEE ON Mutti-SENsoryY AIDS OF 
THE NATIONAL CouNCcIL OF TEACHERS OF 


Matuematics. Multi-Sensory Aids in the 

Teaching of Mathematics. New York: Bureau 

of Publications, Teachers College, 1945. 455 p. 

2.00. 

Mathematics teachers will probably welcome 
more warmly this Eighteenth Yearbook than 
almost any of the previous seventeen. It is 
doubtful if a more pracical suggestive class- 
room aid for mathematics has been published. 

Contents include: Multi-Sensory Aids; Draw- 
ing and Design; Demonstrations and Exhibits; 
Models and Devices; Instruments and Tools; 
Materials for Construction of Models, History 
of Models and Devices; and Slides, Films, Three- 
Dimensional Projection, and Equipment. The 
appendix gives short descriptions of individual 
models and devices in the various phases of 
mathematics. 


—C. C, P. 
Hooper, Atrrep. The River of Mathematics. 
New York: Henry Holt and Company, 1945. 


401 p. 
The field of mathematics may be compared 
to a great river system with its many tributaries. 
In youth one wades through addition, subtraction, 
multiplication, division, fractions and decimals. 
A little later comes algebra, (plane and solid) 


a ae 
$3.79. 


and trigonometry. Logarithms and the slide 
rule accompany these. Then comes higher 
mathematics. 
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It is along this stream that the author as a 
pilot takes the reader. He points out points of 
historical interest and difficulties along the way. 
With such a pilot, mathematics becomes very 
interesting and loses many of its difficulties. 
This is really an excellent attempt in presenting 
mathematics as a cultural and popular subject. 

—. CC. P. 


Boyer, Puivip A., CLARK; Arthur S., Gorpon, 
Hans C., ScHILtinc, JoHN. Experiences in 
General Science. Seventh Year. Chicago: 
Lyons and Carnahan, 1945. 174 p. $0.68. 
Here is the first book in a series of three gen- 

eral science workbooks challenging young people 

“to learn how to know truthful answers to 

questions about science.” The simplicity of 

materials and direction are just the right direc- 
tives for a Junior High School pupil who is 
experiencing science activities from which he 
must draw right conclusions. The authors are 
experienced school men and have organized these 
nine units in exploring an environment with an 

introduction and a pretest accompanied by a 

progress chart. The workbook is accompanied 

by a set of unit tests. 


—G. O 


30YER, PuHivip A., CLarK, ArtHur S., Gorpon, 
Hans C., Scniviine, Joun. Experiences in 
General Science. Eighth Year. 
Lyons and Carnahan, 1945. 241 p. 


Chicago: 
$0.76. 

Continuing experiences in general science, the 
authors have organized eleven units in the follow- 
ing order: wood and the sound, com- 
munication and transportation, solar system, man’s 
work, weather, water, gardening, man’s enemy 
plants and animals, safety and first aid. The 
units are well organized themselves but the 
reviewer feels that there is a gap between wood 
and the forests, sound, water, and gardening, 
man’s enemy plants and animals. 


forests, 


eS & 


Boyer, Pump A., CLARK, ArtHuR S., Gorpon, 
Hans C., Scuiruine, Joun. Experiences in 
General Ninth Year. 
Lyons and Carnahan, 1945. 228 p 


Chicago: 
$0.92 


Science. 


Here experiences in general science are more 
definitely organized as science experiences and 
the student’s attention is definitely focussed upon 
the question of what is science and the basic 
topics of general science are carefully taken care 
of in nine units. All three books contain page 
references to all the standard general science 
texts since 1935 including the 1944 editions of 
Compton’s Encyclopedia and World Book En- 


cyclopedia. A set of unit tests accompany the 

workbook. —G. 

Bennett, H. The Chemical Formulary. Vol. 
VII. Brooklyn: Chemical Publishing Com- 


pany, Inc., 1945. 474 p. $6.00. 
Another volume of the Chemical Formulary, 


that timely collection of valuable, practical com- 
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mercial formulae and recipes for making thous- 
ands of products in many fields of industry from 
whipped cream and weed killers and chigger bite 
treatment to abrasives, chile concarne and drug 
products. The formularly is up to the minute 
in that additional new formulae have been gath- 
ered to supplement the other six volumes. Some 
606 sellers of chemicals and supplies are listed 
as well as an alphabetical list of chemicals so 
numbered as to correspond to the list of suppliers. 
Teachers of chemistry and home _ economics 
teachers will welcome the formularly and its 
information for its practical interest and mature 
users of the formulae will continue to find the 
book valuable for compounding their’ products. 
—G. O. 


FuLLeR, Ropert W., BRowNLEE, RAyMonp B., 
Baker, D. LEE. New Laboratory Experiments 
in Physics. Boston: Allyn and Bacon, 1945. 
302 p. $0.75. 

This laboratory manual is written to accom- 
pany “ Elements of Physics.’”’ The authors have 


included a wide range of experiments to fit 
laboratory equipment available and the time 
limitations of most first courses in physics. 


Thirty five experiments are suggested for labora- 
tory instruction in those fundamentals necessary 
to a study of physics; additional experiments are 
recommended for superior students and sixty- 
six more experiments are included in their sug- 
gestions where double laboratory periods still 
prevail. A list of experiments with special 
references to girls and their practical relation- 
ship to life is included also. The experiments 
are so written that if a double period is not 
available, the experiments can be done in single 
periods. Careful attention has been given to 
the procedures of the experiments and to the 
questions in the discussions. Space is provided 
for the necessary drawings. Unit tests accom- 
pany the manual. —G. O. 
HeEnpeErson, W. D. Physics Guide and Labora- 
tory Exercises. Chicago: Lyons and Carna- 
han, 1945. 360 p. $1.08. 

Physics Guide was prepared with two objec- 
tives in view. The first is to help the student 
to help himself and the second to help the teacher 
by relieving him of much routine work. The 
manual is organized on the unit plan grouped 
around the usual areas of physics. References 
are given to thirteen commonly used texts. Self- 
tests are included for the student and final tests 
for each unit and final semester examinations are 
furnished separately. The thought-provoking in- 
troductions to the problems are excellently done 
and the study outlines with the “high points” 
in the lesson certainly should focus attention 
upon the important phases of the physics lesson 
and h.‘p to produce better learners. There is 
good consumer approach to many of the physics 
problems and opportunities to do individual and 
group projects. The author exhibits unusual 
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ability to state physical principles in terms of 
practical problems and questions to arouse the 
student’s interest. G. O. 


ALLEN, JOHN Stuart. Astronomy: What Every 
one Should Know. New York: The Bobbs 
Merrill Company, 1945. 199 p. $2.50. 

facts 

layman 


A clear, nontechnical treatment of the 
and principles of astronomy for the 
Interestingly written and illustrated. 


-O. W. B. 
Wotre, BerNArp. Plastics. Indianapolis: The 
3obbs-Merrill Company, 1945. 189 p. $2.50. 


Nothing seems to be impossible in the plastic 
world. The reader of this book learns how 
plastics are made, who makes them, why they 
are hard to get, and the prospects for the plastic 
future. An industry which began less than a 
century ago by providing a substitute for scarce 
materials has come into its own. 

The author discusses the various processes, 
ingredients, and machinery which enable modern 
miracles to take place: wood becomes safety glass, 
paint, textiles, jewelry, cellophane; coal is de- 
veloped into electrical material, lucite, bathtubs ; 
soy beans become automobiles which will not 
splinter nor break; cottage cheese is knitted into 
a sweater. 

The making of laminated plastics is one of 
the industry’s most startling developments. Out 
of them boats, chairs, and other large objects 
may be built. Before hardening, laminated 
plastics may be cut, tooled, or molded, but after 
hardening they are found to be as strong as steel. 

This book is well illustrated, is packed with 
interesting information, and is written so that all 
may understand. It is an excellent book for 
the science section of a high school library. 


—R. V. M. 


SEyMour, FLtorA WaArrREN. Bird Girl: Saca- 
gawea. Indianapolis: The Bobbs-Merrill Com- 
pany, 1945. 187 p. $1.50. 

One of America’s heroines is Sacagawea and 
many monuments have been built in her honor. 
She accompanied Lewis and Clark on their ex- 
ploration trip in 1805 and they credited much 
of its success to her. Daughter of the Shoshoni, 
captured by the Minitaries, she became the wife 
of a French trapper. The author, Mrs. Sey- 
mour, has written one of the finest stories for 
boys and girls—even adults will thoroughly enjoy 
the story of the Bird Girl: Sacagawea. 


—G, E. D. 
Yates, RAymMonp FE. Atom Smashers. New 
York: Didier, 1945. 182 p. $2.00 


This is a story of the Atom Smashers from 
the days of the early Greek philosophers who 
speculated about the structure of matter, to the 
scientists of today who developed cyclotrons and 
atomic bombs. 

The author demonstrates his ability to explain 
a highly technical subject on the level of the 
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average reader. Many drawings and photographs 
are used to make the contents clearer to the 
reader. The graphic description of the develop- 
ment of the atomic bomb is written so the aver- 
age high school student will enjoy it. 

High school physics and chemistry instructors 
will be very interested in this book. It will help 
answer many questions on the atomic bomb. 


—R. V. M. 


a 


“ARLISLE, NORMAN, CLEVELAND, REGINALD, AND 
Woop, JONATHAN. The Modern Wonder Book 
of the Air. Philadelphia: The John C. Win- 
ston Company, 1945. 316 p. $2.50. 

The authors of The Modern Wonder Book of 
the Air are members of Aviation Research Asso- 
ciates and their exceptional background and 
experience is evidenced throughout the book. 
Technical enough, yet it is so simply written 
that the teen age boy or girl can readily under- 
stand what is discussed. The profusion of 
photographs and illustrations make this an un- 
usually attractive book. Every boy and girl 
with any interest in aviation whatever will be 
delighted to read this book. And they will 
surely know a lot about the “inside” of aviation 
when they have finished. 

—S. M. A. 


Perry, JOSEPHINE. The Chemical Industry, The 
Glass Industry, The Electrical Industry, Fish 
Production, The Coal. Industry, The Cotton 
Industry, The Steel Industry, Forestry and 
Lumbering, and Milk Production. New York: 
Longmans, Green and Company, 1940-1945. 
125-128 p. each. $1.75. 

This is the excellent America at Work series. 
The last two titles have Celeste Slauson as 
co-author. These books are epecially fine refer- 
ence and supplementary readers for the upper 
grades and junior high school pupil. Chemistry 
students can profitably read most or all of them. 
Science libraries should have the entire set as 
an easy, readable reference. Teachers of ele- 
mentary science will find a wealth of valuable 
and interesting information. There are many 
excellent photographs. Every effort has been 
made to have the textual material scientifically 
accurate. Material in some titles are necessarily 
less complete than others. In these cases an 
attempt was made to select the more important 
representative aspects. —S. M. A. 


FREEMAN, MAE AND IRA. Fun with Chemistry. 
New York: Random House, 1944. 59 p. $1.25. 
Fun with Chemistry is a fine book for the 

upper intermediate grade or junior high school 

boy or girl. A series of easy, safe experiments 
are carefully explained and illustrated with 
excellent photographs. All the experiments can 
be performed at home at very little cost. This 
is about as elementary as chemistry experiments 
can be made and is therefore a fine beginning 
book for any boy or girl who has a desire to do 
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some experiments himself. The experiments are 
not “messy” and this will appeal to the mothe: 
and aid the boy. 


is 
YATES, RAYMOND F Fun with Electronics 
New York: D. Appleton-Century Company, 


1945. 159 p. $2.75 

Electronics has been called the science of to- 
day and tomorrow. And in recent years and 
during the war so much has been heard about 
the role of electrons in shapening present day 
science, 

Not many writers have Mr. Yates ability to 
take a technical subject and write it appealingly 
for boys and girls. But in Fun with Electronics 
he does just that. Many experiments with elec 
tricity are described and illustrated with 78 dia- 
grams and 30 photographs. This is a fine book 
for the science library, the science club, the 
science teacher, and any teen-ager interested in 
electricity. 


McKENNY, MARGARET AND JOHNSTON, EpitH F 
A Book of Wayside Fruits. New York: 
Macmillan Company, 1945. 78 p. $2.50. 
Another attractive book by the authors of 

A Book of Garden Flowers and A Book of Wild 
Flowers. The colored and black and white 
illustrations by Mrs. Johnston are about as 
attractive as one will happen across. Fruits are 
divided into early summer fruits, mid-summer 
fruits and autumn fruits. Many of these are 
quite familiar, but there are less familiar ones, 
too. 

General science and biology teachers will find 
the book an excellent reference and useful for 
supplementary outside class reading. High school 
libraries will find it a valuable addition of per- 
manent value. 

G. E. D. 


Anonymous. “Boy's Fun Book of Things te 
Make and Do.” New York: Foremost Books, 
1945. 192 p. $1.49. 

This is almost a must book for the science 
club sponsor and for the: science teacher. It 
describes 216 ways to have fun and 470 how-to- 
do-it illustrations. There is something about 
almost anything a boy might wish to do—mostly 
some phase of science. The table of contents 
indicate what a valuable teaching aid it really is: 
(1) How to make model planes that really fly, 
(2) How to mystify your friends with simple 
magic, (3) How to build a speedy soap-box 
racer, (4) How to have fun with paper and 
card-board, (5) How to handle a rope, (6) How 
to send secret messages to your friends, (7) How 
to have fun with hobbies, (8) Science stunts at 
home, (8) Fun with electricity, (9) Mystifying 
puzzles and brain-teasers, (10) Unusual radios 
you can build, (11) Games you can play out- 
doors or in your own backyard, and (13) It’s 
fun to go camping, —S. M. A. 
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BrueRE, MArTHA BENSLEY. Your Forests. 
Philadelphia: J. B. Lippincott Company, 1945. 
159 p. $2.50. 

Some interesting chapters in this book are 
What Your Forests Are, From Logs to Plastics, 
Food, Pleasure and Knowledge, Everybody Loses 
When the Forest Burns, and Traveling Trees. 
There are 56 photographs. Nearly one-third of 
our country is forest land and twenty-eight per- 
cent of this belongs to State and Federal Gov- 
ernments. In its many stories of foresters and 
their varied work, this is a valuable career book 
for boys, suggesting many aspects of forestry 
as a man’s job, though men and women alike are 
concerned with conservation of our forests for 
use and enjoyment. 

There is information about many new uses 
and treatments of wood. F. M. D. 





VANDeventTeER, W. C. Course Outline for Gen- 
eral Biology. Columbia, Missouri: W. C. Van- 
Deventer, Stephens College, 1944. 262 p. $2.75. 
Once in a great while one chances across a 

course that seems to live up to one’s expectation 

of what a course should be. Survey courses in 

biology, for the most part, usually fall just a 

little (often more than this) short of their 

idealistic intentions. Far too many times they 
consist of a slice of botany, a slice of zoology, 
and a similar bit of physiology. Each part is 

a distinctly separate entity. Not so with this 

course offered at Stephens College. Based on 

the needs and the interests of students, the 
approach and viewpoint is definitely functional. 

It is the type of course that every survey course 

in biology should be. This holds true for the 

textual material and unquestionably carries over 
into the presentation. Except for the opening 
unit which is somewhat technical (The Infusion 

Microcosm), the units emphasize problems in 

human relationships such as: (1) Housing, (2) 

Food, (3) Personal Appearance, (4) Communi- 

cation, (5) Reproduction, (6) Health and Dis- 

ease, (7) Behavior, (8) Human Relationships, 

(9) Utilization of Energy, (10) Man and the 

Universe, and (11) Relating to Man’s Thinking. 
The syllabus material is intentionally presented 

in mimeographed form. A mimeographed copy 

of the reorganized course is now available. 


—C. M. P. 


JAKEMAN, M. WE tts. The Origins and History 
of the Mayas: Part I, Introductory Investi- 
gations. Los Angeles: Research Publishing 
Company, 1945. 203 p. $3.00. 

It was once thought that the Aztecs and Incas 
and their shadowy forerunners, the Toitecs, rep- 
resented the most ancient civilizations in the New 
World. But at the beginning of the nineteenth 
century it became apparent from certain ruins 
in Mexico and Central America that a much 
earlier civilization had existed here. Since that 
time much research and archeological work has 
been done among the ruins of the ancient cities 
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of the people we call Mayas but whose own name 
for themselves has never been determined. Some 
headway has been made in reading the hiero- 
glyphics of the Mayas and in arriving at the 
solution of the problem of their origins. Abun- 
dant archeological data and somewhat extensive 
documentary evidence is now available in solving 
this problem. 

The ancient calendar or chronological system 
of the Mayas must be regarded as one of the 
great scientific achievements of antiquity. In 
fact the Maya astronomers seem to have suc- 
ceeded at an early date in measuring the length 
of the solar year with greater accuracy even 
than that attained by our modern Gregorian 
calendar. 

Some of the ancient Mayan cities are judged 
to have been centers of population ranging well 
into the hundreds of thousands. All together 
they probably comprised the world’s most flour- 
ishing civilization of their time. 

Part I of this study indicates much careful 
and exhaustive research into this problem of the 
history of the Mayas and as such may be said 
to make one of the greatest contributions yet 
made in an archeological field that has proven 
so baffling. —C. M. P. 


MatHews, ArtHur Guy. Take Jt Easy. New 
York: Sheridan House, 1945. 239 p. $2.98. 
The subtitle of this treatise is The Art of Con- 

quering Your Nerves. Many of our physical 

ills have an emotional base and as such can 
often be helped more by a psychiatrist than by 

a physician. The fact is that all good physicians 

are good psychologists, too. Mental ills are just 

as real as physical ills and should be so under- 
stood. Take Jt Easy tries to get at the emotional 
bases of “nerves” or neuroses and cites many 
case histories and simple exercises to eliminate 
or avoid such mental disturbances or frustrations. 

The book is worth reading even if you have no 

frustrations or “nerves” of any kind; if you 

do, it may be just the book to get you ~ back on 
the beam.” 
—G. E. D. 


Goop, Carter V. Dictionary of Education. New 
York: McGraw-Hill Book Company, 1945, 
495 p. $4.00. 

The Dictionary of Education was prepared 
under the auspices of Phi Delta Kappa. Ap- 
proximately 16,000 terms in the literature of 
education are defined. Both technical and pro- 
fessional terms are used. Altogether it forms 
a monumental work and as someone has said, 
“with the publication of the Dictionary of Edu- 
cation the science of education becomes of age.” 
It is a work that has long been needed and “ is 
the first instrument of the profession as a whole 
which is dedicated to exactness of words and 
the artistry of precision.” It is scholarly, ac- 
curate, and thorough. 








Mai 


( rf ’ 
teac 
littl 
abo 
hig! 
nea 
wal 
sely 
mo 
by 

pur 
aca 
phz 
Un 
vie 
ma 
ent 
an 


So] 


be 
Fr 


of 
ph 
ou 
th 
ple 


Bi 








Marcu, 1946] 


FINE, BENJAMIN. Democratic Education. New 
York: Thomas Y. Crowell Company, 1945, 
251 p. $2.50. 


Jenjamin Fine, the author, is Education Editor 
of the New York Times. Dr. Fine’s survey of 
teaching in American History made us realize how 
little the average college student really knows 
about history. Likewise in this book he surveys 
higher education and higher institutions as to how 
nearly they are ready for education in the post- 
war era. He sees some colleges aligning them- 
selves as the democratic mstitution that believes 
most of our high school graduates can profit 
by higher education and should be permitted to 
pursue it until they demonstrate otherwise. Both 
academic and vocational education will be em- 
phasized in this democratic institution. The 
University of Minnesota seems to be of this 
viewpoint. Then there are those schools which 
may be too aristocratic to allow anyone to 
enter unless they have certain social standing 
and importance—catering only to the rich and 
sophisticated. 

The author believes American colleges should 
be “democratic” in the envisioned by 
Franklin, Jefferson, Mann, and Dewey. 

Altogether the book is a penetrating analysis 
of the struggle going on between two philoso- 
phies of education as to what American colleges 
ought to be. There is an excellent analysis of 
the problems of the returning veteran and the 
place and functions of the general college. 

—C. M. P. 


sense 


BIRREN, FABER, 
McGraw-Hill 
$2.50. 

In their buying people are very much influ- 
enced by color whether it is a dress, suit, auto- 
mobile, a blanket, or a package of groceries. 
Advertisers, merchants, and manufacturers are 
keenly aware of this and make attempts to in- 
crease their sales accordingly. Selling with 
Coior is a practical book that presents facts and 
sets forth principles that have the support of 
extensive research and sales records. Much of 
this evidence is presented. Along with these 
facts are presented the theories and psychology 
of color. People do prefer certain colors: Colors 
of envelopes and paper do make a difference. 
This is a fine reference for courses in consumer 
problems, advertising, home economics, and the 
color phases of science courses. —C. M. P. 


Selling with Color. New York: 
Book Company, 1945. 244 p. 


Luur, Overton. Physics Tells Why.  Lan- 
caster: The Jaques Cattell Press, 1943. 318 p. 
$3.50. 

Physics Tells Why is one of the successful 
attempts to present physics as a cultural subject. 
A person reading and understanding most of the 
things the author presents in this book would 
have a fairly good elementary understanding of 
physics. 

One chapter in the book has been rarely found 
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in physics courses during the last four decades 
It is the chapter, “ About the Weather.” 
At the end of the textual material is a series 
of questions which the reader may use to test 
themselves. Physics Tells Why is a fine refer- 
ence book for the high school science teacher, 
the high physics student, the college 
physical science survey course, and the general 


or so, 


schoc | 


lay reader. ' C. ae. Be 

Bunpy, Ross. The Romance of Existence. New 
York: Pitman Publishing Corporation, 1944 
188 p. $2.00. 


The Romance of Existence is a cultural, some 


what philosophical contemplation of existence. 
It is a story of our world—its geology and 
natural history—and the elemental forces which 
surround it and influence life. Life on other 
planets; development of life on this planet, 


evolution, thought transference, destiny of the 
earth, and immortality are a few of the ideas 
discussed. The literary style is one of the chief 
characteristics, in many ways adding much to 
the interest and appeal of the reader, reminding 


one somewhat of the famous Steele’s Fourteen 
Week series of an earlier day C. M. P. 
BRUNNER, EpMuND pe S., SANpeERs, Irwin 7 


AND ENSMINGER, DouGtas. Farmers of the 
World: The Development of Agricultural Ea 
tension. New York: 
Press, 1945. 208 p. 
“The primary aim of this book is to discuss 
the most effective general which a 
government or a private agency can use in help 
ing rural people solve their everyday 
This approach is commonly 


Columbia 
$2.50. 


University 


approach 


problems 
called Extension 
Specific ways and means are discussed in this 
treatise.” The various contributors 
experience in extension in various countries of 


have had 


the world and in these experiences there is a 
surprising similarity —F. M. D 


CLarK, WituiAM H. Farms and Farmers 30s 


ton: L. C. Page and Company, 1945. 346 p 
$3.75. 
Nearly thirty million citizens are established 


on American farms. Farms and farmers 
never more important than they are today. 
that matter they have always 
American prosperity 
by farmer prosperity. 
backbone of the country. 
Curiously enough the fascinating 
American farming has never been adequately 
told. Farms and Farmers as the story of Ameri 
can agriculture attempts to do this and does it 
remarkably well. It is a story that has 
needed telling. Farms and Farmers is a most 
interesting book to read—a fine supplementary 
book for the science pupil and teacher (especially 
biology and agriculture) as well as the layman 
There are many illustrations from photographs, 
drawings and old prints, thorough documenta 
tion, chronology, and bibliography Thus the 


were 
For 
important. 
has always been measured 
Truly farmers are the 


been 


story of 


long 
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work is based upon much research and involved 
the elimination of much interesting material. 
Surely more of this material should be made 
more readily accessible in a treatise of two or 
three volumes ‘in. length. -C. M. P. 


CoL_LtinGwoop, R. G. The Idea of Nature. New 
York: Oxford University Press, 1945. 183 p. 
$4.00. 

In The Idea of Nature the late R. G. Colling- 
wood traces the history of the idea of nature 
from the early Greeks through the Renaissance 
to the present day. He reaches no final con- 
clusion and at the end he is forced to say “ That 
is as far as science has reached.” He believed 
that no one can understand natural science un- 
less he understands history and “no one can 
answer the question what nature is unless he 
knows what history is.” The book is not highly 
technical but is definitely for the college science 
teacher or philosopher and the trained scientist. 


—-S. M. A. 


RusseLtt, Henry Norris, DuGaAn, RAyMoNnpD 
SMITH, AND STEWART, JOHN Quincy. Asron- 
omy I The Solar System. Boston: Ginn and 
Company, 1945. 470 p. $3.00. 

This is a complete revision of a work first 
published in 1926. Astronomy has made great 
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advances since that time and this revision comes 
at a most opportune time. The completion of 
Volume II will be most welcome. The Solar 
System is not only an excellent textbook but a 
fine reference for the elementary science, gen 
eral science and college physical science survey; 
course teachers. 


—S. M. A. 


Box, Bart J. AND Box, Priscitta F. The Milk) 
Way. Philadelphia: The Blakiston Company, 
1945. 224 p. $2.25. 

This seond edition brings up to date the recent 
advances made in the exploration of the Milky 
Way. The material is presented in semi-popular 
form giving the reader an accurate account of 
our present knowledge and some insight into 
methods of obtaining this information. Ther< 
are 100 illustrations including an insert of a 
compositive photograph of the northern and 
southern Milky Way. The photographs made 
with the new Schmidt cameras bring out many 
new details. 

This is an excellent reference book for the 
science library and for all science teachers but 
especially teachers of physical science survey 
courses. Laymen with a keen interest in astron- 
omy will not find the reading too difficult. 


—G. E. D. 
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ABSTRACTS 


SCHNEIDER, JosepH. “On the Social and Moral 
Implications of Science.” The Scientific 
Monthly 61:353-358. November, 1945. 

Until well in the nineteenth century men be- 
lieved the world was -an order and that the 
discovery of this order would make men hap- 
pier, better or both. But now some question 
that scientific knowledge has enriched the social 
and moral life one iota. 

Winning power over nature has not effected 
the good life. The tools of science are power- 
less to decide the good life. The results yielded 
up by science are empirical and relational. But 
man as a scientist cannot decide which is the 
better social and moral order. If we wish to 
call a given social and moral order more de- 
sirable than another, the tools of science can 
conceivably provide the means for its attain- 
ment. 


Carison, A. J. “The Science Core in Liberal 
Education.” The Scientific Monthly 61:379- 
381. November, 1945. 

Disagreeing with the viewpoint expressed by 
Dr. Fred B. Millett in his recent book, “ The 
Rebirth of Liberal Education” and concurred in 
by President Hutchins that “science and the 
scientific method are the most dangerous foes 
of the humanities in our liberal education pro- 
gram,” the author maintains the exact opposite 
is true. He says, “the goal of the natural 
sciences is the understanding of man and the 
universe.” 

The minimum core of science in a liberal edu- 
cation should include: “ (a) a mastery of the 
scientific method, the principles of experimenta- 
tion and controls in experience; (b) the funda- 
mentals of human biology in health and disease ; 
and (c) the fundamental forces and processes in 
the universe. The general science courses for 
all college freshmen has gotten results in the 
University of Chicago. But the same plan, with 
different teachers, has failed in some colleges. 
The teacher must be convinced that the experi- 
ment is worth trying.” 


Emme, Earte E. “Implications of Super- 
stitious Beliefs Among College Students.” 
The Phi Delta Kappan 27:16-17. October, 


1945. 

Some thirty-seven research studies reveal that: 
(1) People become less superstitious as they 
grow older; (2) Women are more superstitious 
than men; (3) Specific instruction reduces 
superstitions; (4) People become less super- 
stitious as they advance in educational attain- 
ment; (5) The sources of superstitious beliefs 
are ranked in the following order with strong 
emphasis upon the first: home, chums, courses, 
and reading; (6) Intelligence (college students 
of low intelligence are more likely to be super- 
stitious); and (7) Mild superstitious beliefs. 
Many college students were found to have a 
few mild beliefs just for the fun of it. 
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CoHEN, BERNARD. “American Physicists at War: 
from the Revolution to the World Wars.” 
American Journal of Physics 
August, 1945. 

The Civil War marked the first coordinated 
effort of American 
country in war time. 


S 
13 :223-235 


scientists to serve their 
Yet even during the Revo 
lution General Washington had four French 
military engineers on his general staff. The 
Smithsonian Institution formed during the Civil 
War and under the guidance of Joseph Henry 
performed a very valuable service. 


Conpon, Epwarp U. “Atomic Bombs and the 
Future.” Journal of Chemical Education 22 
481-488. October, 1945. 

The atomic bomb was the result of the re 
searches of many workers in numerous countries, 
but the basic discovery was made in Germany 
in 1938. The United States produced the bomb 
in three years at a cost of approximately two 
billion dollars. Future costs may be very much 
less and a large part of the plants that were built 
are probably obsolete now. In the future we 
must make certain that atomic power is used 
only for peaceful purposes but we must con 
tinue at the same time fundamental research in 
atomic physics. 


Ort, Georce W. “The Geographic Ascendency 
of the Americas.” The Journal of Geography 
44 :273-279. October, 1945. 

The Americas have at their disposal a steadily 
mounting preponderance of the world’s economic 
and military power. Of the eight most valu 
able minerals the percentages produced in the 
Americas is: Coal 40 per cent; Petroleum 75 
per cent; Pig Iron 60 per cent; Natural Gas 
98 per cent; Copper 70 per cent; Zinc 57 per 
cent; Lead 60 per cent; and Sulfur 65 per cent 
Of the other 20 minerals vital to industrial pre- 
dominance, the Americas produce 50 per cent or 
more of eleven. 

With three-tenths of the land area of the 
globe, the Americas contain about half of the 
cultivable land. The Americas lead in produc 
tion of such vital materials as cotton, corn, 
bananas, coffee, flaxseed, beef and wheat. They 
possess over two-thirds of the world’s merchant 
shipping. In the Americas, the United States 
possesses approximately half of the population 
and 90 per cent of the indutrial and military 
power. 


SrraAIn, WarrEN. “The Florida Phosphate 
Industry.” The Journal of Geography 44:257 
264 Octobe r, 1945. 

Of the 11,000,000 tons of 
tilizers used by American farmers in 1944, ap- 
proximately one-half was made up of phosphate. 
Florida accounts for nearly three-fourths of this 
phosphate. Mining is by open-pit hydraulic 
mining method, and 97 per cent is from phos 
phate pebbles varying in size from fine sand to 


commercial fer 
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nodules the size of a man’s fist, embedded in a 
matrix of clay and sand. It is estimated that 
Florida reserves will last -4,000 years at the 
present rate of consumption. 

“Loran” Guides Pilots. 
Letter 48:275-276. November 


Davis, WATSON. 
Science News 
3, 1945. 

A vast network using radio, not radar, covers 
three-tenths of the earth’s surface. It can locate 
pilot of plane or ship within a mile or two 
regardless of weather. First put into operation 
in 1942, it will have very important peace-time 
uses 


Ore, Oystern. “Our Everyday Reckonings.” 
The Scientific Monthly 61:372-378. Novem- 
ber, 1945. 

Although our system of weights, measures, 
money and so on seem clumsy and _ illogical, 
there is less chance today of our adopting the 
metric system than in the past. There is a much 
greater probability of the World Calendar re- 
placing the Gregorian. 


Anonymous. “ Counter-Radar Devices.” Science 
News Letter 48:355-356. December 8, 1945. 
A handful of aluminum foil was scattered in 

the air by approaching planes to blot out radar 
echo. This destroyed the effectiveness of German 
and Japanese radar. Approximately 20,000,000 
pounds of aluminum was so used in Europe 
alone. A bundle of 6,000 strips weighing six 
ounces, dropped from a plane looked to radar 
like three heavy bombers. Electronic jammers 
operating on the principle of radio interference 
had extensive use. A powerful land-based 
jammer in England blinded German planes 
following English bombers homeward. 


Petroleum.” 
December 1, 


“Bacteria and 


Letter 48 :342. 


ANONYMOUS. 
Science News 
1945. 


Bacteria may have had a number of important 
roles in the formation and development of the 


earth’s petroleum deposits. Most geologists now 
believe that petroleum formation started with 
the dead plant or animal materials. Bacteria 
may have started the change into hydrocarbons. 
There is much evidence that certain bacteria 
aided in forming oil pools and that other bac- 
teria destroyed many vast pools. Bacteria that 
feed on oil are now being used to detect oil 
pools (because they accumulate in the 
above). 


soils 


’ 


Science 
December 15, 1945. 

An American “ ghost army” that never fought 
but won decisive victories by fooling the enemy. 
It consisted of inflated pneumatic tubes and 
painted fabrics whose true nature of decoy trucks 
and ships were undetectable within a few hun- 
dred yards. 


Anonymous. “Ghost Army Victories.’ 
News Letter 48 :374-375. 
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\nonymous. “612 Repels Mosquitoes.” Sctenc 
News Letter 48:375. December 15, 1945. 
A new repellant known as “612” repels the 
yellow fever mosquito for as much as twenty 
hours and also is effective against chiggers. 


Anonymous. “Locates Storm Areas.” Scienc: 

News Letter 48:372. December 15, 1945. 

A static detection finder, using a cathode tube 
similar to radar and perpendicular receiving 
loops, locates storms within a radius of 2,000 
miles. It was used successfully in the Pacific 
War theater. 


GRANT, CHAPMAN. “A Biological Explanation 
of the Carolina Bays.” The Scientific Monthly 
61 :443-450. December, 1945. 

Various explanations have been advanced to 
explain the origin of the Carolina bays which 
vary in length from a few yards to over a mile. 
Among these have been (1) terrestrial: vol- 
canism, wind, ocean currents, wind-caused cur- 
rents, lakes, sink holes, drowned bays, segmented 
lagoons, etc., and (2) extraterrestrial: bombard- 
ment by meteorites or the head of the comet. 

The author advances the theory that they are 
of biological origin, having been produced by 
schools of fishes similar to the salmon or 
menhaden. The author takes each of the late 
Douglas Johnson’s twenty-nine features of the 
craters and shows how they are best explained 
by his biological theory. 


Review of the Year.” 
48 :386-399. December 


Symposium. “ Science 
Science News Letter 
22, 1945. 

An unusually important summary of the 
greatest year that science has ever had. Watson 
Davis, director of Science Service, lists as the 
ten most important advances science made in 
1945: (1) The atomic bomb and the practical 
release of nuclear energy of potential industrial 
use; (2) Discovery and verification of the 
trans-uranium chemical elements 93, 94, 95 and 
96, and the large-scale production of 94, plu- 
tonium, for use in the atomic bomb; (3) Use of 
the antibiotic, streptomycin, for the treatment 
of many diseases, especially those not cured by 
the sulfa drugs and penicillin; (4) Development 
of the proximity fuze; (5) Development and 
use of loran, which allows determination of exact 
position at sea and in the air through use of 
exactly timed radio signals; (6) Use of psycho- 
logical warfare methods in hastening the Japanese 
unconditional surrender; (7) Development and 
use of BAL, a kind of alcohol, for the treat- 
ment of arsenic and mercury poisoning; (8) 
Development and use of the chemicals, ANTU 
and 1080, for killing rats and other rodents; (9) 
Successful transplantation of hearts in warm- 
blooded animals; (10) Steps taken in Congress 
for the establishment of a National Science 
Foundation. 








